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LOI NOI PAU

Khi thuc hién d0 4n mdn hoc POng ca dot trong, cic ddng chi hoc vién
nganh xe ¢6 dip dugc cling cO, m& rOng va ning cao mOt budc ki€n thUc cic
mon hoc vé dOng cd dbt trong.

DO 4n con trang bi cho hoc vién phuong phap nghién clu m6t dOng co
dot trong cu thé. NOi dung d0 4n gbm:

- Tim hiéu, gidi thi€u va phan tich ddc di€m két cdu cla ddng cO néi
chung, cdc cO cau va hé thOng cla dOng cO néi riéng.

- Tinh to4n ki€m tra c4c tham s ddc trung cho tinh kinh t€ va hiéu qua
cla dOng cO.

- Tinh to4dn dOng luc hoc.
- Tinh todn nghiém bén mot sO chi ti€t chll yéu cla dOng cO.

NhU vay, thong qua vi€c thuc hién va bdo vé& dd 4n mdn hoc, hoc vién
dugc tap dugt phuong phép gidi quyét mot van dé ky thudt cu th€ nham gép
phan vio vi€c hoan thanh nhiém vu d6 4n tOt nghi€p ciing nhu gidi quyét
nhing van dé kY thudt trong hoat ddng thuc tién sau nay.

P& hudng dan hoc vién trong viéc 1am do 4n, trudc diy bd mon POng co
da dich tai liéu: "Tinh chu trinh cong tic cUa dOng cO 6 t6 - mdy kéo" cla E.L
AcatOp (1969); dOng chi Hoang Vin Dung bién soan tai liéu: "Hudng dan tinh
nhiét dOng co dot trong" (1973), dOng chi Nguyén Vin Chau bién soan tii
liéu: "Hudng dan d6 4n moén hoc ddng co dbt trong" (1988). Chiing 1a nhitng
tai 1iéu tham khdo bG ich cho hQc vién nganh & td - ting thi€t gidp, xe mdy cdng
binh va tram nguOn di€n khi thuc hién d6 4n mon hoc va do 4n tOt nghi€p vé
dOng co dOt trong.

Tuy nhién nhitng tai li€u ay con bdc 16 cic nhuge di€m nhu: mot s6 hé
sO dung dé€ tinh todn theo don vi do luOng hop phdp dugdc quy dbi chua that



sat (tai liéu ndm 1988), mOt sO ki€u dOng cO mdi chua dugc dé cap theo da
phat tri€én cUa nganh ddng cO, chUa c6 chuong trinh tinh todn trén mdy vi tinh
dé€ theo kip su phat trién cla nganh tin hoc, chua dU sO hinh v& can thiét, tinh
ning kY thudt va ddc tinh ngoai cla cic loai dOng co di€n hinh d€ hoc vién
thao khdo; huéng dan viéc thuc hién mOt d6 4n mon hoc chua toan dién nhu
thi€u phan hudng dan viéc trinh bay ndi dung va hinh thic cla do 4n.

Trong 1an bién soan ndy, ching tdi ¢ gang khac phuc nhimg nhuoc
di€m vlra néu.

Khi 1am d0 4n, hoc vién can phén tich 16 dac di€m két cdu cla céc cO
cdu va hé thOng cla dbng cO d€ lam cO s3 cho vi€c phan tich va chon cic
thong sO tinh todn mOt cdch hgp 1y. Ngoai ra, hoc vién can dung don vi do
ludng hgp phép cla nudc ta d€ tinh todn. Tuy nhién nhi€u thi€t bi do va tai
liéu tham khdo con ding don vi do IuOng cii. Do d6 trong tai li€u nay c6 gibi
thiéu bang quy d6i don vi do d€ hoc vién tién tham khdo. Khi thuc hién do
4n, hOc vién nén dung cdc phuong ti€n tinh todn hi€én dai va cidc chuOng trinh
tinh todn c6 san hodc tu 1ap trinh d€ ning cao dO chinh xdc cla phép tinh va
ti€t kiém thOi gian.

Theo dong thOi gian, nhi€u ki€u dOng cO va phuong phdp tinh todn mdi
s& dugc bo sung va hoan thién. Do d6 vi€c bién soan 1ai tai liéu sau mOt thdi
gian sU dung 12 diéu tat yéu.

Phan cong viéc bién soan tai li€u 1an nay nhU sau:

POng chi Vi H{tu Thanh:

- Phan I (d6ng chi Vii Anh Tudn soan cic bdng phu luc).

- Phan 3.

- Phan 4.

- M6t s6 bang phu luc.

DPOng chi Vii Anh Tudn:

- Phén 2.

- MOt sO bang phu luc.



Trudc khi bién soan tai liéu, BO mén POng co di t6 chlc thdo ludn vé
dé cuong cUa tai liéu. Cic dOng chi Nguyén Vin Chau va Pao Trong Thang
da doc va gép nhiu y ki€n b0 ich d€ tai liéu duoc hoan thién vé ndi dung va
hinh thUc trinh bay. Ching toi xin chan thanh cdm On v€ nhiing déng gép quy bau
do.

Tuy nhién, do ndi dung cUa l1an bién soan nay siu va rOng hon so véi
nh(ng 1an soan trudc trong khi trinh d0 cla nhitng ngudi vi€t con bi han ché,
nén khong tranh khdi nhitng thi€u sét. Chiing tdi tha thi€t nhén dugc céic y
ki€n déng gép d€ ti€p tuc chinh 1y G 1an bién soan sau.

Moi y ki€n déng gép xin gli vé: BO mdn POng cd, Khoa POng Luc, Hoc
vién Ky thuat quan su. Ching t6i xin chan thanh cdm On.

Cdc tdc gid



Quy dOi don vi do Bang 1
Don vi do Quy d06i gilta hai hé
Thong s don vi do
Cu HOp phédp
Luc, trong luOng, P KG N 1KG=9,81N
Ap suEt, p KG/cm® | N/m?(Pa) | _KC . N/m
cm
, MN/m
Cong, L KGm J 1KGm =9,81]J
Cong suat, N Ma luc \%% 1 ma luc = 735,5W
(ml) 0,736 KW
M6 men, M KGm Nm 1KGm = 9,81 Nm
Nhiétdbt, T °C, 'K 'K
Dung tich (th€ tich), V m’ m’
Dung tich riéng, v m m’
kg kg
Trong 1UOng riéng, ch ﬁs 1KG 9 81£
m m m3 T m?
KhoOi lugng riéng, KGs k_% KGs ’ kg
m m m m
Nhiét dung riéng, C Keao J IKcdo ) o0 I
kg dé kg dé kg dé kg dé
Nhiét lugng, Q Calo J Icalo=4,1871
Hé s6 tod nhiét, mfff]"_ze m\i\;é % 1163 m\i\;é
HE s0 truy€n nhiét, K mE.Cr?Ze mvz\éé ;'i;aldoé 1163 m\i\:jé
Hang s6 tOng hop cla K};i?;é Kmildé KGm _ 981 J :
ch&t khi R Kmol dé Kmol dé
Suat tiéu hao nhién li€u m?.h ﬁ % 0,7355ﬁ
gi> Le-




MOT SO KY HIEU DUNG TRONG TAI LIEU
: Hé s du lugng khong khi, géc quay cla truc khuyu (khuyu truc).
: Hé s0 thay d0i phan t( thuc té.
o: Hé s0 thay d6i phan t( 1y thuyét.

KJ

- C: Nhiét dung riéng dang 4p cUa khong khi, g de

A ¢ < 2 . A m
Crp: Van tOc trung binh cUa pit tong, S

D: buOng kinh xy lanh, [m; dm ].
: Ty s0 dian n@ muOn & dOng cO diesel.
cr: Goc cong tac cla dOng co, [d0 GQTK].
: Hé s0 nap phu cla dng cO ting 4p.
: Ty sO nén.
«: TY sO nén thuc G dOng cO hai kY.
w: TY sO nén hinh hoc & dOng cO hai kY.

gc: Thanh phan cla nguyén t6 Céc bon chfa trong 1 kg nhién li€u, [kg].

g.: Sudt tiéu hao nhién li€u c6 ich, —— .
KWh

gu: Thanh phan cla nguyén t0 Hydrd ch(a trong 1 kg nhién liéu [kg].

9
KWh

g;: Sudt tiu hao nhién liéu chi thi,
go: Thanh phan cUa nguyén t6 O xy chlfa trong 1 kg nhién liéu, [kg].
.- Hé s0 khf sét.
i: SO xy lanh cUa dOng cO.
k: Chi sO doan nhiét.
: Hé 50 va dap.

: HE sO két cau.



»: Ty sO ting 4p sudt.
1: Chi€u dai tinh toan cUa thanh truy€n, [m].
m: Chi s nén da bi€n trung binh cUa khong khi.
m;: Khoéi lugng quy dan cUa thanh truy€n vé tam dau to, [kg].
m;: KhOi Iugng cla cdc chi ti€t tham gia chuyén dOng tinh ti€én qua lai
cUa c0 cdu khuyu truc-thanh truyén (CCKT-TT), [kg].
my: Khoi luong tham gia chuy€n ddng quay chua dugc cin bang cla
CCKT-TT, [kg].
m,: KhOi lugng cUa thanh truyén, [kg].
M,: Luong khong khi 1y thuy€t can thi€t d€ d6t chay hoan toan 1 kg

. Kmol
nhién liuy, —1%
i kgnl
, n Kmol
M,: LUo a at cha s
2 Jng san vat chdy <l

M.: M6 men xoan c6 ich cla dbng co, [Nml].
Memax: M6 men xodn c6 ich 16n nhat, [Nml].

Kmol
kgnl

M,: Lugng khong khi thuc t€ nap vao xy lanh dOng c0,

cve: Nhiét dung riéng trung binh dang tich clla hdn hgp cong tic &
KJ
Kmol dé °

diém c,

cvo: Nhiét dung riéng trung binh dang dp cUa sdn vat chdy G di€m Z,

KJ
Kmol dé

a0 Trong luQOng phan tU cua nhién li€u, Kmol -

n: TOc dd truc khuyu, % .

n;: Chi sO nén da bi€n trung binh cUa qua trinh nén hdn hop cong téc.



n,: Chi s din nd da bi€n trung binh cUa qua trinh din nd sdn vat chay.
N: Luc ngang, [N, MN].
N.: Cong sudt c6 ich clla ddng ca , [W, KW].
Neam: COng sudt c6 ich dinh mUc cla dOng diesel, [W, KW].
Nema: COng sudt c6 ich 16n nhat clia ddng cO xing, [W, KW].
«o: Hi€u sudt co khi.
.. Hiéu suat c6 ich.
:: Hiéu suat chi thi.
. Hiéu suat doan nhiét clla bOm ting 4p.
- Hé s6 quét bubng chay cla bom ting 4p.
.- Hé s0 nap.

. Hé s0 nap thuc t€ cla dOng cO hai ky.

z ~ A N\ N M N

po: Ap suat méi tru0ng, — ;MPa —- .
m m

. . - P N _ MN
P.: Ap suat cUa khi the cuO1 qué trinh nap, F; 2

£ ~ 2 rd A , 2 ~. » N ~ 2 N MN
Po»: Ap suat cUa san vat chdy O cuOi qud trinh dan ngG, F; o

Z n ] x A » 2 ~. , ~ , N M N
pe: Ap suat cua hOn h@p cong tdc O cuOi qud trinh nén, F; o

N MPa

2 1

pi: Ap sudt chi thj trung binh thuc té&,

. ~ 2 ” N
pi: Ap suat chi thi trung binh 1y thuyét, —-;MPa .
m

2 1

. n N
px: Ap suat tdng 4p, oy ; MPa .

2 1

. - . N
Px: Ap suat khi the, ey :MPa .

2 )



. n N
p:- Ap suat khi sét, m_ MPa .

21

4 o 2. 2 2 . N
Pp: Ap suat khi thai O cUa vao tua bin khi, oy ; MPa .

2 )
p.: Ap suat cUa khi the cuOi qué trinh chdy, vy ; MPa .

P;: Luc quén tinh cUa kh&i lugng tham gia chuy&n ddng thang tinh
ti€n, N;MN .

P.: LUc qudn tinh ly tim cUa c4c khGi lugng tham gia chuyén dOng
quay, N;MN .

P.: Luc quén tinh ly tdm cUa khOi lugng thanh truy€n quy dan vé tim
dauto, N;MN .

q: Luc tac dung vudng géc 1én mOt don vi dién tich b€ mat ti€p xic

n . o s o o e N
dOng (4p suat riéng b€ mat, ap suat ti€p xuc ), — ; MPa .
m

.. Hé sO quét khi clla dOng cO hai ky.
o Hé s0O dién day do0 thi cong.
: Hé s0 t6n hao hanh trinh cUa dOng c0 hai kY.

F,: Dién tich ti€t dién ngang cUa dinh pit tong, [m?].

o m . A KJ
Qq: TOn that nhiet do chdy khong hoan toan nhién li€u, m .
AL Lt A KJ
Qr: Nhiét trl thap cua nhién li€u, @ .

Qun: Véc t0 phu tdi tic dung 1én c¢O khuyu, [N; MN].
R: B4n kinh quay cUa khuyu truc, [m].

KJ

R : Hang s0 cla chdt khi, ———— .
g Kmol dé

: Ty s6 din nd sém & dOng cO diesel.

11
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S: hanh trinh cUa pit tdng, [m)].
T: Luc ti€p tuy€n, [N, MN].
To: Nhiét d6 clla mdi truOng, [°’K].
T.:Nhiét d6 cUa khi thé cudi qui trinh nap, [°’K].
T,: Nhi€t d0 cUa khi th€ cudi qua trinh dan nd, [’K].
T.: Nhiét d0 cla khi th€ cudi qua trinh nén, [°K].
T.: Nhiét d6 khi nap sau bom quét khi cUa dOng c0 hai ky hodc sau
bom ting 4p d6i v&i dOng co bon kY, [’K].
T,: Nhiét do khi sét, ['K].
T,: Nhiét d0 cla khi th€ culi qud trinh chay, [’K].
T: D6 sdy néng khi nap, [°’K].
: SO kY clla dOng cO, & dOng cO bOn ky =4 va ¢ ddng cO hai ky

Vy: Thé tich cong tac clla mOt xy lanh dOng c0O, [dm?; m?].
. Hé 56 s dung nhiét.
Z: Luc phap tuyén, [N; MN].

o oan rad 1
: TOc dO géc, —- .
s s

PHAN I

GIOI THIEU CHUNG VE PONG CO



Muc dich:

Cung cap nhiing thong tin vé& cdc tham sO, ddc tinh, noi sdn xudt, dia chi
Ung dung va nhiing ddc di€m, k€t cdu cd ban cla dOng cO.

Yéu cau:

Phdi néu dugc nhing tham s0, tinh niing kY thudt cd ban cla ddng co,
ndi sdn xudt va pham vi Ung dung. Mat khiac hoc vién phdi tham khdo tai
liéu, tim hi€u két cdu thuc d€ ndm chac dugc nhitng ddc di€m cla ddng co
v€ mat dOng hoc, dOng Iuc hoc va két cdu ciing nhu nguyén 1y hoat ddng va
dac di€m, két cau cla cédc cO cdu, hé thOng va cic cum b0 trg dugc trang bi
trén dOng cO.

P& dat yéu cau trén, trong mOi muc sau hQc vién can phai tim hi€u va
trinh bay trong thuy€t minh nhiing van dé dudi day:

1.1. Tham s6 ky thudt cla déng co:

- Tén, ky hiéu dOng cO.

- ChUng loai, cdch b0 trf xy lanh, phuong thlc 1am mat.
- NOi sdn xuat.

- Dia chi Ung dung.
) S
- Cac tham sO —, ,1, V..
D
- Cong sudt cuc dai Neny (d0ng cO xiing) hodc Negn, (d0ng cO diesel).
- Tdc d6 truc khuyu tuong Ung n, % :
- M6 men xoan 16n nhat M.,...

- TOc d6 truc khuyu tuong Ung , % .

- Sudt tiéu hao nhién liéu thdp nhatg,, —— .

13
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9
KW h

- Sudt tiéu hao dau boi tron Z4au nhom »

- C4ch b0 tri, dan dOng xu pap.

- Pha phoi khi.

- Géc danh 10ra s6Gm hoac géc phun sGm nhién liéu.

- Nhiing tri s6 di€u chinh (khe h nhiét....).

- Nhiing tham sO khac (nhU géc nhi di€n, nhién liéu....).

1.2. Co'c@u khuyu truc thanh truyén.

1.2.1. Nhém chi tiét ¢ dinh.

- C4ch b0 tri cdc xy lanh, cdc khOi xy lanh.

- HOp truc khuyu (c6 chia hai n(ra, lién v&i khGi than xy lanh hay
khong), bi€n phdp ting cUng.

- C6 st dung 16t khdng, chlng loai, k€t cau 16t xy lanh.

- Nguyén ly chiu 1uc khi thé.

- TG chlc 1am mat, bdi tron, bao kin.

- Céc 6 bac ¢0 truc.

- Vatliéu ché tao.

- Phuong phdp ché tao.

- Panh gia chung nh{ing Uu nhugc di€m chinh vé két cdu, cong nghé,
thdo 1ap, bdo dudng, stra chlra.

- K&t cdu cla nap xy lanh.

- Vat liéu, phuong phap ché tao.

- T6 chlc lam mt, bdi tron.

- TG chlc 1ap ghép vai cdc cum, chi tiét khéc.

- Panh gid uu nhuge di€m vé cac mat nhu doi vGi xy lanh, hdp truc khuyu.
1.2.2. Nhém pit tong.



+ Pit tong

- Vat liéu, phuong phap ché tao.

- Két cau.

- Phuong phdp b0 tri céc ranh xéc ming.

- Phuong phap chdng bé ket.

- TG chlc viéc bdi tron, dan huéng dong khi, tao xody 10c, tranh kich n0.
- Phuang phap 1ap ghép vGi chot pit tong.

- C4ch tao hi€u Ung 1&éch tam.

+ ChOt pit tong:

- Vat liéu, két cau, cong nghé nhiét luyén.

- Bién phdp han ché chuyén dich doc truc, gidm khOi lugng.

+ Xéc mdng:

- ChUng loai, sO lugng, vat liéu, két cdu, cdc bi€n phdp gidm mai mon,
ting chat lugng ra tron.

- SO luong va cach bo trf xéc miing dau, két cau.

V.V
1.2.3. Nhém thanh truyén.

- Dang thanh truyén (dau nhd, than, dau to).
- Loai bac s dung va két cau bac.
- Vat liéu, phuong phap ché tao, cich gidm khoi lugng.

- K&t cdu phan dau to d€ ddm bdo viéc 1ap ghép bac, gidm Ung suat
uln, gidm dp sudt bé mat ti€p xic, ddm bao dinh vi b€ mat 1ap ghép... chbng
xoay cho bac trugt, lubn qua 16 xy lanh....

- TG chlc bdi tron bac va bdi tron mat gudng xy lanh.

- SO 1ugng, cich b tri va k€t cdu céc bu 16ng thanh truyén, cich chOng

hién tugng tu thdo....

- Péc di€ém két cau dau to thanh truyén chinh - phy va thanh truyén

15
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hinh nang - trung tam.

1.2.4. Nhém truc khuyu:

- Phan loai.

- Vat liéu va phuong phép ché tao.

- K&t cdu c0 truc, bién phdp han ché chuyén dich doc truc.

- K&t cau c6 khuyu, ma khuyu, dau truc, dudi truc.

- Phuong thUic ddm bdo bdi tron va 10c dau bdi tron.

- Bién phip ting clng bé mat.

- Bién phap ting sUc bén truc khuyu.

- Chlng loai bac cO truc va két cau, cach thdo lép.

- Chlc ning va céch bo tri, 18p rdp cdc dOi trong.

- V.V

1.3. Co c@u phéi khi.

- Chlng loai.

- Nhitng cum, chi ti€t chinh va cach b0 tri.

- SO 1ugng va cich bO tri xu pap, céc clra nap, thai, quét.

- SO 1uong, cich b trf va dan dOng truc cam.

- Viéc di€u chinh khe h@ nhiét, pha ph6i khi.

- TG chlfc boi tron.

- Van dé gidm tOc d6 mai mon va gidm ti€ng On, ting chat lugng bao
kin, ting ,, gidm ..

- V.V

1.4. Hé théng cung cap nhién liéu va khéng khi.

- ChUng loai b0 ché hoa khi, (hodc bom cao 4p).

- BOm nhién liéu thap dp va cach dan dOng.



- Voi phun.

- Bau 1oc nhién liéu va bau 10c khdng khi.

- Bdo duGng, chim séc hé thOng.

SR AN

1.5. Hé théng lam mdt vd s@y nong.

- Nguyén ly va chlng loai.

- Moi chat lam mét.

- Nhing cum chinh.

- Quat gi6: két cau, cach b tri va dan dOng.

- Bom nudc: két cdu, cich b6 tri va dan dOng.

- Két mat: két cau, cach b0 tri, chiéu dong khi théi qua.
- Van hang nhiét.

- Phan ph®i, dan hudng moi chat 1am mat.

- ChUrc ning sdy néng dOng cd nguli trudc khi khdi dOng.
- Chim séc bdo duGng hé thOng.

SR AN

1.6. Hé théng boi tron va théng gié cdc te.

- SO d06 nguyén 1y va phudng phép bdi tron.

- Nhing cuUm chinh.

- Bom dau: két cau, cich b tri va dan dbng.

- Nhing bién phap ddm bdo 6n dinh 4p suat dau boi tron trong hé thOng
va ddm bdo an toan.

- Véan dé 1oc dau, bd tri cic dudng dan dau.

- Van dé 1am mat dau.

- Van dé thong gi6 céc te.

17
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- Chim séc, bdo duGng hé thong.

- ViV,

1.7. Hé théng khoi déng.

- ChUing loai va sO lugng hé thOng khdi dOng dugc trang bi cho dOng cO.

- Chu y trong van hanh.

- Chim sé6c bdo dudng hé thdng.

- VoV,

1.8. Pdnh gid chung vé déng co.

- MUc d6 hoan thi€n vé cich b0 tri cdc xy lanh, vé két cdu chi ti€t, cum
va c4c hé thOng b0 trg.

- MUc d0 hoan hién vé tinh kinh t€ va tuGi tho, su thudn tién trong van

hanh va bdo duGng.

- SU phit hgp d6i v6i diéu kién Viét Nam.

1.9. Nhing thong sO ky thudt va kinh té cta mét s6 déng co cu

thé. (xem trong cdc bang phu luc & cubi sich).

PHAN II



TINH TOAN CHU TRINH CONG TAC CUA PONG CO.
§1. NHUNG VAN PE CHUNG

1.1. Muc dich tinh todn.

Muc dich cUa vi€c tinh todn chu trinh cong tic 12 x4c dinh céc chi tiéu vé

kinh t&, hi€éu qua cUa chu trinh cong tdc va su’ lam viéc cla dbng co.

Két qua tinh todn cho phép xiy dung d0 thi cong chi thi cUa chu tinh dé
lam cO s& cho vi€c tinh todn dOng luc hoc, tinh todn sUc bén va sU mai mon
céc chi tiét cla dOng cO.

Phuong phap chung cla viéc tinh todn chu trinh cong tdc c6 th€ dp dung
d€ ki€m nghiém dOng cd san c6, ddng co dudc cai ti€n hodc thiét k& mdi.

Viéc tinh todn ki€m nghiém dOng cO san c6 cho ta céc thong sO d€ ki€m
tra tinh kinh t€ va hiéu qUa cla dOng cO khi moi truGng sU dung hodc chling
loai nhién liéu thay dGi. P6i vGi truOGng hop nay ta phdi dua vao két cdu cu
th€ cla dOng cO va méi trudng sU dung thuc t&€ dé€ chon céc sO liéu ban dau.

P0i v&i dOng cO dudgc cdi ti€n hodc dugc thi€ét k€ mdi, két qua tinh
to4an cho phép xdc dinh s& Iugng va kich thudc cla xy lanh dOng cO ciing nhu
mUc d0 dnh hudng cla su thay dGi vé mat két cdu d€ quy€t dinh phuong
phép hoan thién cédc cO cdu va hé thOng cla ddng cO theo hudng c6 10i. Khi
d6 phdi dua vao két qud cUa viéc phan tich thuc nghiém doi véi ciac dOng co
c6 k€t cau tuong tu d€ chon cic sO 1iéu ban dau.

Viéc tinh todn chu trinh cong tdc con dugc dp dung khi cuGng hoa dbng
cO va xay dung dac tinh tOc d0 bang phuong phap phan tich 1y thuyét néu cic
ché d0 tOc d0 khac nhau dugc khdo sat.

1.2. Ché dé tinh todn.

Ché€ d6 1am viéc cla dOng co dugc dac trung bang céc thdng sO cO ban
nhU cong sudt c6 ich, md men xoan c6 ich, tbc dO quay va nhi€u thong sO khéc.
Ciéc thong sO Ay c6 th€ On dinh hodc thay dbi trong mOt pham vi rOng tuy
theo cdng dung cla dOng cO.
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MO0i ché d0 1am viéc clia ddng cO c6 anh hudng nhat dinh dén tinh kinh
t€, hiéu qua, tubi tho, sltc bén cla céc chi ti€t va céc chi tiéu khéc.

Ché d6 dugc chon d€ tinh todn goi 1a ché d tinh todn. Ché€ d0 tinh todn
phai 12 nhtng ché d6 c¢6 dnh huéng nhi€u d€n sc bén va tudi tho cla cic chi
ti€t d0i v4i tlng loai dOng cO cu thé va ché dd phu tdi. Do d6 viéc chon ché
d0 tinh todn phdi dugc cin nhac kY.

PGi v&i dOng cO tinh tai, ch€ db tinh todn thudng 13 ché d6 cong sudt
dinh mUec. POi v&i dOng cO trén xe, ngU0i ta thudng tinh dOi vGi ca hai ché dd
mo men xoan c6 ich 16n nhat va coéng sudt cé ich 16n nhat (d6i vGi dOng co
xdng) hodc cdng sudt c6 ich dinh mUc (d6i v&i dOng cO diesel). Ché db cong
suat thudng dugc chon dé€ tinh doi véi dOng cO cao tOc, vi & d6 cic luc khi
th€ va qudn tinh déu 18n. C4c ché d0 tinh toan phai ti€n hanh d6i vGi phu tai
toan phan Ung v&i luong cung cap nhién li€u 16n nhat, vi 3 d6 trang thai nhiét
cla dbng cO va phu tdi co hoc cao nhat.

Nhimg ch& d6 tinh toan khac nhu: ch€ d0 tdi cuc b0, khi thay d6i thanh
phan hon hop chdy, thay d6i géc danh 1lra hodc géc phun sGm nhién liéu chi
dugc ti€n hanh khi can khdo sit riéng biét.

Thong thudng ngUdi ta gid thi€t rang dOng co 1am viéc Gn dinh G ché
d0 tinh toan. Nhung thuc nghi€m cho thdy 1a & cing mOt ché d0 lam viéc cla
dOng cO céc chu trinh xdy ra khong hoan hoan gidng nhau. Gi4 tri cla dp sudt
16n nhdat va dp sudt trung binh c6 thé chénh 1€ch nhau khodng 5 10%. Piéu d6
do c4c y€u td nhu di€u ki€n khi dOng, su' bi€n dbng cla qua trinh cung cap
nhién liéu, tao hdn hgp va chdy v.v... chi ph6i. Nhu vay cdc s6 liéu ban dau va
két qua tinh todn thu dugc ciing chi 12 nhiing gi4 tri trung binh ma thai.

1.3. Cdc du kién ban dau.

Céc du ki€n ban dau d6i véi dOng co dugc ding 1am co sG d€ chon cic
sO 1iéu ban dau d6i vdi dOng co dugc cdi ti€n hodc thi€t k&€ mdi. Poi vGi
dOng co ki€m nghiém thi nhitng du ki€n 8y da dudgc biét truGe.

Céc du kién ban dau quan trong nhat doi véi dOng co nhu sau:

- Méi trudng s dung:
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- Ki€u, cong dung, sO kY va cich b0 trf cdc xy lanh;

- Ki€u 1am mat, hé théng cung cap nhién li€u va khong khi;

- Ki€u buOng chdy va phuong phap tao hon hgp;

- Cau tao va cich bo tri cac dudng Ong nap va thai;

- SO d6 ting 4p (d6i vGi dOng cO ting dp), sG dO quét khi (dOi v&i dOng
cO hai ky).

- Loai nhién liéu st dung.

1.4. Chon cdc s6 liéu ban dau.

Viéc chon céc sO liéu ban dau d€ tinh todn cdc qua trinh c6 thé trinh bay
thanh mOt muc chung & dau phan tinh todn chu trinh cong tic hodc trinh bay
rdi rdc & ddu phan tinh todn cla mOi qué trinh. D& tién theo doi, tai liéu nay
trinh bay vi€c chon céc sO liéu ban dau thanh mOt muc riéng. Khi chon cic s6
liéu d6, hoc vién can phan tich k¥ d€ c¢6 s6 1iéu hgp 1y nham tiét kiém thoi
gian tinh todn va nang cao d0 chinh x4c cUa phép tinh. C4c s6 li€u ban dau chU
y€u bao gbm:

1- Cong sudt co ich 10n nhdt (d6i vOi ddng cO xiAng)Ney. hodc cong sudt
cé ich dinh mUc (d0i v&i dbng cO diesel) N, .

Gia tri cUa cong suat dugc chudn hod d6i v&i dOng cO dugc cdi tién
hodc thi€t k&€ mdi va dudc cho trudc doi vdi ddng cO dugc tinh todn ki€m tra.

2- Mb men xodn cé ich 10n nhdt M,,,,..

Gi4 tri cUa M.y, dUQc x4c dinh thong qua ddc tinh ngoai cla dOng cO.

3- 86 vong quay trong mOt phiit cUa truc khuyu n.

SO vong quay dac trung cho van tdc géc cla truc khuyu va dugc tinh
bang s6 vong quay trong mOt phit [v/ph](tic 1a tbc dd truc khuyu hodc
thuGng goi tat 1a s6 vong quay). SO vong quay dugc chon dé€ tinh toan thong
thudng 12 nhlng gid tri Ung v&i nhing gid tri cla cong sudt hodc md men
dugc chon trudc.

Gi4 tri cUa n c6 anh hudng quyét dinh dén gi4 tri cong sudt lit cla dOng
c0. N&u n cao thi sO chu trinh cong tic trong mOt don vi thOi gian s€ nhi€u nén

cong sudt lit cao. Tuy nhién vi€c ting n d€ ning cao cdng sudt lit bi han ché
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bGi nhi€u yéu td nhu ting mai mon, ting Ung sudt nhiét va cO nén tudi tho
cUa céc chi ti€t gidm. Bén canh d6 vi€c ting sO vong quay con lam gidm hé s
nap ., ting hé s6 khi s6t ,, gidm thOi gian tao hOn hdp va chdy kiét nhién
liéu nén chat lugng cla chu trinh cong tic gidm. Viéc ting sO vong quay con
anh hudng xau dén qué trinh trao d6i khi va ting cong sudt dan dOng bom
quét khi ki€u co khi 3 ddng cO hai kY (hodc bom ting 4p dan dOng cd khi &
dOng c0 4 kY ting 4p). SO vong quay cla mOt sO loai dOng co dugc gidi thi€u
3 bang 2.

T6c db truc khuyu cla mOt s6 loai ddng cO Bang
2.
TT Cong dung cUa dOng cO GiGi han s6 vong quay
[v/ph]
1 | DOng cO xe xich va may kéo 1000 1800
2 | bOng cO xe van tai hang ning 2000 3000
3 | POng cO xe van tai hang trung 2700 3400
4 | bOng co xe van tai hang nhe va xe du lich 3200 4200
5 | DOng cO xe du lich loai to 3800 5400(dén 6000)
6 | DOng cO xe dua, xe mdy 5000 11.000

4- Téc dd trung binh cUa pit tong Crg.
Gi4 tri cla Cps dUdc x4c dinh thong qua hai thong sO di bié€t theo bi€u
thUc sau:

Crs o~ =

Trong dé:

S: Hanh trinh cUa pit tong [m].

n: SO vong quay cUa truc khuyu dOng co % .

Cs dugc chon theo bang cong dung cla dOng c0, dugc gidi thi€u & bang 3.
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Gid tri cla van tOc trung binh Crg. Bang 3.

Loai dOong co Cong dung cUa dOng cO Gidi han van tdc trung
binh [m/s]
Plng cO xing Trén xe van tai 9 13
Trén xe du lich 10 15
DOng co diesel Trén xe van tai 8 12
Trén xe tdng 10 14

5- SO xy lanh cta ddng cO'i.

SO xy lanh c¢6 anh huéng dén nhi€u chi tiéu khic nhau cla dOng cO. Néu
thé tich cong tic clla ddng cO khong dGi ma ting sO xy lanh i thi th€ tich cong
tac V, cla mdi xy lanh gidm, dOng cO dugc lam mét tOt hon nén cho phép ting
ty sO nén. Pi€u d6 lam ting cong sudt lit, gidm khoi luong céc chi ti€t chuy€n
dOng nén luc quén tinh va d6 mai mon cUa chiing ciing gidm. Bén canh do,
viéc ting sO xy lanh con 1am cho m6 men xodn va tGc d6 cUla truc khuyu dOng
déu hon. Tuy nhién vi€c gidm thé tich cong tic cla moOi xy lanh qud nhi€u sé
lam ting sO chi ti€t cla dOng cO nén két cdu clia dOng cO phlc tap hon, gia
thanh ché tao ting, vi€c bdo duGng va sla chlta ddng co phlc tap hon. Bén
canh dé viéc ting qui nhi€u sO xy lanh s€ lam gidm d0 cUng ving cla hé
truc khuyu d0i vGi dOng co mOt hang xy lanh nén d0 tin cdy va an toan
giam.

Do d6 d€ chon s6 lugng va kich thudc xy lanh mOt cach hgp 1y phdi
cin cU vao nhi€u yéu td nhu cong sudt cé ich, mUc d0 cudng hod dOng cO,
sO vong quay cUa truc khuyu va tOc dd trung binh cUa pit tong thi mé&i dat
yéu cau.

SO xy lanh cUa céc loai ddng co thuOng dugc chon trong cic khodng

sau:
PlOng cOtrénxe 6 t6: i=4 §;
DOng cO trén xe boc thép:i=6 8;

POng cO trén xe ting: i=8 12
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6- Ty sO gilla hanh trinh cUa pit tong va dudng kinh xy lanh a S/ D

Gi4 tri a ¢c6 dnh hudng 16n dén nhiéu chi tiéu khic nhau cla dOng co.
Néu gidm gi4 tri cUa a trong khi van gilt nguyén tOc d6 trung binh cUa pit tong
thi ta c¢6 thé ting cong sudt c6 ich cla ddng cO bang céach ting s6 vong quay
cUa truc khuyu. Néu gi(t nguyén thé tich cong tic V, va s6 vong quay n ma
gidm a thi van tOc trung binh cla pit tong gidm. Pi€u d6 1am gidm luc ma sét
gi(ta nhém pit tdng va véch xy lanh nén hi€u sudt cG khi ting, gidm hao mon
cdc chi ti€t, nhat 1a xéc ming va ting tudi tho cUa ching. Bén canh d6, viéc
gidm a con cho phép ha thap chi€u cao cla dOng c0, ning cao d0 clng ving
cUa truc khuyu va ting hé s6 nap .. Tuy nhién viéc gidm a qué giGi han cho
phép ciing dan dén mot sO hdu qua xau nhu chiéu dai cla dOng cO ting, chat
lugng cla qué trinh tao hdn hgp va trao dGi nhiét gidm do viéc gidm chiéu
cao cUa buOng chdy gay ra, chat lugng cla qud trinh trao dGi khi & dOng c0 hai
ky gidm. Vi vay khi cdi ti€n hodc thi€t k€ mGi dOng cO ngudi ta phdi phan
tich toan di€n d€ chon gid tri cla a mOt cach hgp ly. Tuy theo ki€u dOng cO

ma gid tri cla a thuOng nam trong cdc khodng sau:
POng cO xiing: a=0,8 1,2
DOng cO diesel bubng chay khong phan chia:  a=0,9 1,2
POng c0 diesel budng chdy phan chia: a=10 1,3

DPudng kinh xy lanh D thuGng nam trong céc gidi han sau:

POng cO xing 6 t0 : D=7 10dm
DPOng cO diesel trén xe van tai: D=8 13dm
DOng cO diesel trén xe ting: D=12 16,5dm

7- Hé 50 két cdu
Hé 50 két cdu 1a ty sO gilta ban kinh quay cUa truc khuyu R (khodng

cich tUr dudng tim cUa c6 truc dén dudng tim cla cG khuyu) va chi€u dai cUa
thanh truy€n L (khodng c4ch tUf duOng tim cUa dau to dén dudng tim cla dau
nhO thanh thuyén).
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Gi tri clla  anh hudng dé€n moOt sO chi tiéu quan trong cla dOng cd. Gid
tri cao clla  cho phép gidm chiéu cao cla dOng cO nhung 1Am ting g6C ma
(tao bGi dudng tdm thanh truyén va dulng tdm xy lanh) nén luc tic dung
ngang N va lUc quén tinh chuy@n dOng thang tinh ti€én dac biét 1a luc quan tinh
tinh ti€n cap 2 ciing ting. Pi€u d6 1am ting d0 mai mon cla vich xy lanh va
xéc miing nén tuGi tho cla ching gidm. Ngoai ra gi4 tri cao cla  con giy khé
khin cho viéc b0 trf dGi trong trén ma khuyu va giy va quét cUa thanh truyén
vao dudi cla 16t xy lanh khi duOng kinh xy lanh nhd. PE khac phuc nhugc
di€m nay doi khi ngudi ta phdi vit b&t phan dudi cla 16t xy lanh trong mat
phang quay cUa khuyu truc.

. g N S > 1 1
Gid trl cUa thuOng nam trong khoang 51 32°

8-Ty s6 nén :

Ty sO nén 1a ty sO gilra thé€ tich toan phan trong xy lanh V, (khi pit tong &
DCD) va thé tich budng chdy V. (th€ tich trong xy lanh khi pit tong & PCT)
V, V, V. V,

nghia Ia: V—a EEVERERVA

Gid tri cUa phdi bdo ddm dé khGi dOng d6i v&i dOng cO diesel G trang
thai nguli vGi nhiét d6 mdi truGng thdp va chOng chay kich n0 tOt dOi vdi
dOng cO xing. Tinh chOng chdy kich n6 cla ddng cO xing phu thubc vao
nhi€u yé€u td khic nhau nhu: loai nhién li€u s dung, dang buOng chdy, sO
vong quay, phu tdi, duOng kinh xy lanh, ki€u lam mat dOng c0, cich b0 tri cO
cdu phan phoOi khi, vat li€u ché tao pit tdng v.v...

Gi4 tri cao cUa cho phép ting hi€u sudt nhiét  cla chu trinh cong tic
nén cong sudt c6 ich ting va sudt tiéu hao nhién li€u gidm. Tuy nhién néu qu4
cao s€ lam ting Ung sudt nhiét va co d6i vGi dOng cO diesel, nén lam gidm tudi
tho cUa cic chi ti€t va lam cho dOng cO xing dé bi chdy kich nd.

Gid tri cla  thuOng nam trong cic khodng sau:
- DOng co xing vGi xu pap dat =5,6 7,5, v8ixupdptreo =6,5 10.

- Pbng cO diesel vGi bubng chdy khdng phan chia =13 16, vGi budng
chdy xody 160c =15 17 (t4i 21), v&i bubng chdy truGc =12 22.
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Gi4 tri cUa  d0i vGi mOt sO loai dOng c0 dugc gidi thi€u & bang 4.

Gid tri cUa Bang 4.
Ki€u ddng co Ty sO nén Ki€u dOng co Ty sO nén
MeM3-968 7,2 A-37M 16,5
M3MA-407, 408 7,0 A-240 17
M-20 6,2 A-35 17,0
M-21 7,0 A-54 16,0
AAC-51 6,2 EAI-46,50 15,5
CEI 6,7 BMC-236, 238 16,5
AA&-51 7.5 A-6 14-15
CEN-110 6,8 B-2 14-15
CEE-110 7.5 BAC-M204 vu 206 17
CEN-120 6,0 O0OA-20 15,8
CEE-129,130 6,5 TATRA 930 16
SKODA-781-136 9,7 KAMAZ 740 17
LADA 2106 8,5 SANSING D-495 21
TOYOTA COROLLA 12 KAMAZ-740 17
GT/16V
GTD,GTS 9,5 A-50 16
M3MA-412 8,8 ALFA ROMEO 9,5
TS/3
OK 9,9 BMWS5 10,5
AAC-53,66 6,7 IVECO 8140.27S 18,5
AAC-13 8,5 B-46 14

C,cthang s¢ 1 8 vda n*u ®- ®ic biOt tric ho&c suy to ¢ c se liOu ®- biOt
®ei vii ®éng ¢~ cCn tYnh to,n kiOm nghiOm. Khi c{i tiOn hoZc thiOt kO
®éng c¢— mii thx ph{i ph©n tYch toun diOn ¢ c dit kiOn ban ®Cu ®O chin mét
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c.ch hip Iy. C,c th«ng s& tiOp theo ®ic ph©n tYch chin mét ¢ ch hip 1y ®ei vii
¢l ®éng ¢ ®ic kiOm nghiOm, c{i tiOn hoZc thiOt kO mii.

9- HO seé d ling kh«ng khY .

HO s& d ling kh«ng khY lu ti s& gi+a ling kh«ng khY n'p thic tO vpo xy

lanh L; vu ling kh«ng khY 1y thuyOt cCn thiOt ®0O ®et ch,y houn toun 1 kg
nhi*n 1iOu Lo, nghUa lu:

Gia tri cla  phu thuOc vao nhi€u y€u t0 nhu ki€u dOng cO, phuong
phdp tao hon hgp cong tic, cong dung va ché dd s dung cla ddng ca.

Ché d0 s dung cla dOng cO c6 dnh hudng dé€n  ca khi "chin ga" (can
cung c8p nhién liéu) khong thay dSi vi trf. O ché d0 md men xodn 16n nhat
Mems, €O gid tri khong giOng nhu' & ch€ d0 cong sudt 16n nhat (d6i v&i dOng
cO xiing) hodc cong sudt dinh mUec (d6i véi dOng co diesel). Pi€u dé do nhi€u
nguyén nhan vé khi dOng trong hé thOng cung cap khong khi va thUy dOng
trong hé thdng cung cap nhién li€u gy ra. Nhung su' khac nhau dy khong 16n
nén khi tinh toan ta c6 th€ bo qua, nghia 12 coi gia tri cla  nhu nhau & cd hai
ché d6. Gid tri cla  thuOng nam trong cic khodng sau:

- DOng cO xing:

+Khic6 b0 lam dam: =0,85 0,90 (& ché d0 Neyay);
+ Khi khong c6 b0 lam dam: =1,0 1,1 (& ché d0 Mey.).

- DOng cOo diesel:

+ VGi buOng chdy khong phan chia: =14 1,9,
+ V&i buOng chdy phan chia: =13 1,4

D0oi vGi dOng co diesel ting 4p, gid tri cla  phdi cao hon d€ gidm cic
phu t3i cO va nhiét cla céc chi tiét. Gid tri cla  d0i v&i mOt s6 ki€u dOng co
dugc ghi & bang 5.

Gid tri cda  d6i v6i mOt s6 ki€u dbng co Bang 5.

Ki€u ddng co Gia tri cUa Ki€u dOng cd | Gid tri cUa
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A-35 1,3 1,4 BAC-M204 vu

A-54 1,7 .75 BAC-M206 1,7 1,75

EAI-46 vaEAI-50 1,35 1,40 BAC-204A va 14 1,6
BAC-206B

B-2 va A-6 khong 1,75 1,90 0A&-2204 A 1,55 1,65

cuOng hoa

B-2 va A-6 toan tai 14 1,6

10- Nhiét d0 moi truOng T,.

Nhiét d0 cla modi truOng ciing c6 anh hudng dén chat lugng cla qua
trinh trao d0i khi. T, cang cao thi khong khi cang loing nén khOi 1Ugng riéng
cang gidm. Gid tri cUa T, thay d6i theo miia va theo viing khi hdu. D€ tién tinh
todn, ngUdi ta 18y gi4 tri trung binh cla T, cho cd nim. Gid tri trung binh cla T,
& nudc ta theo thOng ké clla nha khi tugng 14 24°C, tlec 12 297°K.

11- Ap sudt cia moi trudng p,.

Gi4 tri cUa p, phu thubc vao dd cao so vGi muc nudc bi€n. Cang Ién cao
thi p, cang gidm nén khong khi cang loing. D€ tién s dung trong tinh todn,
ngUdi ta thudng 18y gia tri clia py & d0 cao clia mUc nudc bién la:

po= 0,103

12- Hé s6 nap ,va dp sudt culi qud trinh nap p..

Hé sd nap ., laty sO gilta lugng khi thuc t€ dugc nap vao xy lanh dbng
cO va lugng khi c¢6 th€ nap vao xy lanh trong mOt hanh trinh cUa pit tong khi
nhiét d0, 4p sudt trong xy lanh bang nhiét d va ap sudt trudc clra nap. Gi4 tri
cla , <1 vikhi nap bi loing do bi sdy néng trén duOng vao xy lanh dOng co
va do tOn that thUy luc trong dudng Ong nap.

Khi tinh to4n, ngudi ta ¢ th€ chon trudc gid tri clla , roi tinh gid tri cla
p. hodc chon truGc p, 16i tinh  ,.Gi4 tri cla , cUa cdc dOng cO G ch€ d0 Ney.x
(hodc Neg,) thuGng nam trong cdc khodng sau:
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DOng co xing: vGi xu pap dat ,=0,67 0,75
v@ixupdp treo ,=0,75 0,82.

PGi vGi dOng cO hai ky, do phuong phdp tinh todn chua dugc hoan hdo
nén ngU0i ta chon trudc p, rdi tinh . Gi4 tri cUa p, @ dOng cO hai ky dugc
chon theo gi4 tri cUa dp sudt khi quét p,.

pa = a pk [MPa]

trong d6: ,: Hé s quét khi.

Gid tri cUa , dugc chon tuy thuQc vao gid tri tong Ung cla py di dugc
chon truéc (xem bang 6).

Su phu thubc cia  ,vao py. Bang 6.
Gia tri cUa py, [MPa] Gidtricla ,
0,13 0,15 0,88 0,95
0,20 0,95 0,98
trén 0,20 1

Gid trj cUa p, d6i vGi cdc dOng cO BAC-204 va BAC -206 nhu sau:
p.= (0,90 0,96) pe. [MPa]
Hé 56 nap doi véi dOng co hai ky thudng ndm trong céc khodng sau:
+ POi vGi hanh trinh c6 ich cla pit tong:
" 0,75 0,90
+ P0i v&i toan bd hanh trinh cUa pit tong:
+v=0,70 0,85

Gia tri cla , dOi v&i mOt s6 ki€u ddng co & ché dd Nen., (Negn) dUGc

gidi thiéu & bang 7.

Gid tri ca , d6i vGi mdt s6 ki€u ddng cO. Bang 7

Ki€u dbng co HésOnap . Ki€u dOng co HésOnap .
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ICIA-400 0,69 0,70 1-21 0,75 0,76
1-20 0,68 0,70 CEE-120 0,76 0,77
AAC-51 0,73 0,075 CEE-130 0,76 0,77
CEC-120 0,72 0,74 CEE-111 0,75 0,76
CEN-121 0,72 0,74 CEE-134 0,76 0,77
CEN-110 0,70 0,72 A-35 0,77 0,78
ODAE-CEN 0,6 0,7 A-54 0,79 0,81
CEI 0,70 0,72 A-6 0,79 0,80
CEN-5M 0,68 0,70 A-2 0,79 0,80
CEN-5 0,67 EAI-46 0,77 0,82
AAC-I 0,67 EAI-50 0,83 0,85
ICIA-403 0,72 0,73

13- Ap sudt khi th€ culi qiia trinh thdi cudng buc p..

Gia tri cQa p;, phu thuOc vao nhiu yéu t8, trong d6 thoi di€m bat dau mé
xu pap thdi, sO vong quay cUa truc khuyu va sUc can trén dudng Ong thdi la
nhing y€u td quyét dinh.

Né€u xu pap thdi m& qua s&m thi p, gidm nhung ting tOn hao cong cla
chu trinh cdng tac. Nguoc 1ai néu xu pap thdi bat ddu m& qua muOn thi tuy c6
10i mOt phan cong cla chu trinh cong tic nhung p, cao. SO vong quay cla dOng
cO cang cao thi van tOc dong khi thdi cang 16n, slic cAn trén dudng thai cang
tdng nén p, cang cao.

Ké&t cau cla dudng Ong thdi va binh gidm Am ciing nhU trang thai ky
thudt cUa ching cting dnh hudng dén gid tri cla p..

Tuy theo ki€u dOng c0, cdc gid tri cla p, nam trong cic khodng sau:

POng cO xiing:

p, =011 0,12 [MPa]

POng co diesel bOn kY khdng ting 4p:
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p:=0,106 0,115 [MPa]
DOng co diesel hai ky:
pe=0,15 0,120 [MPa]
POng cO diesel bOn kY ting 4p tua bin khi:
pe= (0,105 0,115)pr [MPal.
Trong do:
pr: 12 4p sudt khi thdi truGc cUra vao tua bin khi. Khi chon pr, ngudi
ta phdi cin c( vao ty sO %, 3 day py la dp sudt ting ap. Ty sO % c6 thé
T T
chon trong gidi han phit hgp vdi cic chi tiéu kinh t€ va hi€u qud nhat:

Pe =1,25 1,30

Pr

Khi tinh todn & ché dd c6 s6 vong quay cao thi phdi chon p, vé€ phia gidi

han trén.
14- Nhiét dd cubi qud trinh thdi T,.
Khi tinh todn, ngUdi ta thuGng 1ay gia tri T, G cudi qud trinh thdi cung blc.
Gi4 tri cUa T, phu thuOc vao nhi€u y€u t0 khic nhau nhu ty sO nén

thanh phan hon hgp , sO vong quay n, géc danh 1ra sGm (& dOng cO xing)
hodc géc phun s&m nhién li€u (& dOng cO diesel).

Gi4 tri clla  cang cao thi khi chdy cang din n& nhi€u nén T, thap. Thanh
phan hOn hgp cang phit hop thi qud trinh chdy xdy ra cang nhanh, it chay rot

nén T, gidm.

Néu cic géc phun sGm nhién li€u hodc danh I0a s&m qud nho thi qud

trinh chdy r&t ting nén T, cao.
Gi4 tri cUa T, ¢6 thé chon trong cdc pham vi sau:
DPOng cO xdng: T,=900 1100 °K;
POng cd diesel bOn ky: T, =700 900 °K;
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DPOng co diesel hai ky: T, = 650 700 °K.

Né€u cing ki€u dbng cO ma cao, thdp, n thdp va géc danh 1(ra sém
hodc géc phun sGm nhién 1i€u dat ding thi chon T, v€ phia giGi han dudi. Gia
tri cla T, & ch€ d6 dinh m{c cla mOt sO ki€u ddng co dugc gidi thi€u & bang
8.

Gid tri cla T, theo ki€u dfng cO. Bdng 8.
Ki€u dOng co HésOnap . Ki€u déng co | HésOnap .
ICIA-400 vu 403 980 1020 A-35 770 825
1-20 va I-21 1000 1050 A-54 750 800
AAC-51 950 1000 EAI-46 675 700
CEI 1050 1100 EAI-50 625 670
CEN-5 1000 1080 B-2 vaA-6 khong | 680 750
cuOng hod
CEN-5I 1000 1080 B-2 730 780
OPAE- CEN 920 980 BAC-204 vu 206 | 670 700
CEN-120 va CEN-121 | 1000 1020 BAC-204B vu 730 750
206B
CEN-110 1050 1100 BAC-206A 700 730

15- §é sEy nang khY n'p  T.

Tr*n ®éng vpo xy lanh ®éng c—, khY nlp tiOp xé6c vii ¢ ¢ chi tiOt ci nhiOt
®é cao cfia ®éng c— n*n nhiOt ®é cfia nd t'ng. §é t'ng nhiOt ®é ®3 gii Iy ®¢é
sEy nang khY n'p T.

Gi, trb cfia T ph6 thuéc vuo nhiOu yOu té nh: kOt cEu ciia thiOt bb sEy
ning, kOt cBu vu c,ch be trY cfia c.c ®éng eng n'p vy th{i, s& vBng quay n, hO
s¢ d ling kh«ng khY , v.v... Trong c.c yOu t& Ey thx sé vBng quay vu ¢ ch be
trY c.c ®éng eng n'p vy th{i ci {nh héng quyOt ®pnh ®On gi, trb ciia T.
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O ché dd 1am viéc cla ddng c0 v6i n cao thi van tdc dong khi nap 16n,
thOi gian ti€p xic gilra khi nap va cdc chi ti€t néng gidm nén T c6 gia tri
thap.

o) d0ng cO xing, d€ mang xing bay hoi hoan toan truGc khi vao xy lanh
dOng co, dudng nap dudgc sdy néng bang nhiét lugng cla nudc trong hé
th6ng 1am mat hodc bang nhiét 1ugng khi thai (khi d6 cdc duOng Gng nap va
thdi dugc bo tri vé mOt phia clla ddng cO, cic Ong nhanh nap va thdi dugc bd
trf xen k& nhau). Diéu d6 1am cho T ting va lam gidm hé s6 nap .. O ddng
co diesel, cdc dudng Ong nap va thdi dugc b0 tri v€ hai phia cla dOng co dé€
khong 1am gidm hé sO nap.

Tri s6 T cla cic loai dOng cO nhU sau:

POng cOxdng T=10 30°K;

POng cO diesel bOn ky khong tingdgp T =10 25°K;
DOng co diesel haiky: T=5 15 °K;

POng cO diesel bOn ky ting 4p: T=5 20 °K.

Giatri T cla mOt sO ki€u dOng co dugc gidi thi€u G bang 9.

Gid tri cUa d) s8y nong khi nap T Bdng 9.
Kiu d0ng co Tri 50 clia Kiu dbng co Trisdcla T
T (‘’K)
(’K)
ICIA-400 18 20 A-54 16 18
1-20 vu M-21 15 18 EAI-46 14 16
AAC-51 18 20 EAI-50 14 16
CEI 15 18 A-6 14 16
CEN-5 vuOPAE-CEN 20425 B-2 14 16
CEN-120 vu CEN-121 18 22 BAC-204 vu 5 7
BAC 206
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CEN-110 vu
CEN-111
CEE-130 vuCEE-134
A-35

I5 18

18 20
15 17

BAC-204A vu
BAC-206

BAC-206A

6+9

16- Chi s6 nén da bién trung binh n,

Chi s6 nén da bi€n cla qud trinh nén thuc t€ n, thay dGi trong mOt

khodng rOng t& DPCD dén PCT. P& thudn tién trong tinh toin ma van bao
ddm mot dO chinh x4c nhat dinh, ngudi ta dung gid tri trung binh n, cla né v&i
di€u kién 1a cong nén d6i v&i N, va n, bang nhau. Gi4 tri cla n, dugc xac dinh

bang nhi€u phuong phép khic nhau nhu ding cong thic kinh nghiém va chon
bang sO liéu thuc nghiém.

Khi chon bang s0 liéu thuc nghiém, ta phdi phan tich su' dnh hudng cla
nhi€u yéu t0 khic nhau nhu: s& vong quay, phu tai, kich thudc xy lanh, ki€u
lam mét dOng co, mUc d0 cudng hod ddng cd, v.v... Y&u tO nio lam cho khi
th€ nhan nhi€u nhi€t hodc han ché sy mat nhiét déu lam cho n, ting. Khi

ting sO vong quay, phu tdi va duOng kinh xy lanh thi chon n, vé&i gid tri cao.

POng c0 dugc lam mat tOt thi chon n, thap.

Gid tri n; d6i vGi cdc loai dOng cO nam trong céc khodng sau:

POng cO xdng: n, = 1,34 1,37

DPOng cd diesel:n; = 1,34 1,39 (d€n 1,41).

Gi4 tri cUa n, con c6 th€ x4c dinh theo cdng thlic kinh nghiém cUa PétrOp.

n, 141

100

n

Trong dé: n 12 s& vong quay cUa dOng cO & ché db tinh to4n.

Gia tri n; cla mOt sO ki€u dOng co dugc gidi thiéu & bang 10.

Gid tri cUa n; ca mOt sO ki€éu déng co

Bang 10.

Kiéu dOng co

Gi4 tri cla n,

Ki€u ddng co

Gid tri cUan,
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ICIA-400 v 403 1,36 1,37 A-35 1,34 1,35
1-20 vu M-21 1,36 1,37 A-54 1,34 1,35
AAC-51 1,35 1,36 EAI-46 1,32 1,34
CEN-5 vaCEN 5M 1,35 1,36 EAI-50 1,36 1,38
CEN-120 va 1,35 1,36 A-6 vuB-2kh«ng | 1,32 1,34
CEN-121 céng ho,
CEN-110 vaCEl 1,35 1,37 BAC-204va | 1,37 1,39(®
BAC 206 On 1,41)

17- HO sé sé dong nhiOt ..

HO sé s6 dong nhiOt 1y ti se gi<aling nhiOt biOn thunh c«ng ch@ thP vu
teeng ling nhiOt cung cEp t6 ®Cu qu, trxnh ch,y do ®&t ch,y nhi*n 1i0u (®iOm
C) cho ®On ®iOm Z. HO sé npy ®- tYnh ®0On c.c d'ng ten hao nhiOt kh c
nhau nh truyOn nhiOt cho nic lum m.t, do lit khY qua khe hé gi+a nhidm pYt
t«ng vu v,ch xy lanh, do ch,y rit vu ph©n gifi c,c ph©n t6 nhi*n liOu. Gi, trP cfia

. cfia c.c lo'i ®éng c— nh sau:
§éngc-xng ,=0,85 0,92
§éng c—diesel , =0,65 0,85.

Gi, trb cfia ,& ®éng c— diesel thEp h-n so vii ®éng c— x"ng Iu do ch.y rit
vu trao ®zi nhiOt vii nic lum m,t & ®éng c— diesel nhiOu h-n. , ®ic chin vO
phYa gifi hin tr*n nOu ®éng c— cd kOt cEu bfo ®|m chEt ling t'o hen hip tet, tec
®é ch,y lin vu qu, trxnh ch,y houn hfo, ling nhiOt truyOn cho nic lum m,t vy
ch,y rit Yt. Gi, trP , ciia mét sé kiOu ®éng c— ®ic giii thiOu & bing 11.

Gi, trb ciia , ®¢i vii mét se kiOu ®éng c. Bing 11.
KiOu ®éng c— Gi, trP cia , KiOu ®éng c— Gi, trb cha ,
A-35 0,68 0,75 A-54 0,75 0,85
EAI-46 va 0,83 0,85 BAC- 204 va 0,7 0,8
BAT -50 BAC -206
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B-2 va A-6 khong
cuOng hod

0,83 0,85

OAA -204B va
OAA- 206B

0,67 0,77

18- Ap sudt culi qud trinh chdy G dOng cO diesel p..

Trong phuong trinh nhiét dOng cla qué trinh chdy (g0i tat 1a phuong
trinh chdy) cUa dOng cO diesel c6 hai &n sO 1a nhiét d0 culi qu4 trinh chay T,

vaty sO ting 4p sudt

C

i—z. DE don gidn phép tinh ma van bdo ddm mbt dd

chinh xdc can thiét, gi4 tri cUa , thuOng dugc chon trudc thong qua vi€c
chon trudc gid tri cUa p,. Tuy theo phuong phdp tao hén hop va mlc do
cudng hod cla dOng cO ma gid tri cla p, dudc chon theo cic sO li€u thuc

nghiém sau:

POng co v&i bubng chdy khong phan chia: p,=7 9

DOng co v&i bubng chdy phan chia:p,=5 7 P

MN

MN

MPa

MPa

b

Gi tri cUa p, dGi v6i mOt sO ki€u dOng co dugc gidi thi€u & bang 12.

Gid tri cUa p. dGi vGi mOt sO ki€éu dOng cO.

Bdng 12.

Kiu dOng co Gid tri cUa p, Kiu dOng co Gid tri cUa p,
[MPa] [MPa]
A-35 6 6,5 BAC-204 va 7 175
BAC-206
A-54 553 BAC -204B va 8,0 8,5
BAC-206B
EAI-46 vu-54 4,8 52 BAC-204 7,5 8
A-6 70 7.5 B-2 toun t{i 8,5 9,0
B-2 kh«ng céng ho, 7,5 8,0

Gi, trP , ®¢i vii ®éng c— diesel n»m trong khofng sau: ,=1,2 24

19- NhiOt trb thEp ciia nhin liOu Or.
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NhiOt trb thEp cfia nhi*n 1iOu Iy nhiOt ling to ra khi ®&t ch,y houn toun
mét ®-n vb khei ling hoZc thO tYch nhi*n 1iOu kh«ng kO ®On nhiOt Em ho,
h-i cfia nic chga trong sqn vEt ch,y. Vii nhi*u liOu thO ldng, Qr théng ®ic tYnh
vii 1 kg nhi*n liOu. Gi, trP Qr cd thO chin theo sé 1iOu thiic nghiOm ho&c c«ng
thgc gCn ®6ng. Khi chiin theo sé 1iOu thuc nghiOm, gi, trP cfia Qr n»m trong
kho{[ng:

. KJ
§eiviixng: Qr=44.10° @ :

7. 7, .« A « A . 3 K\]
DaGi vOi nhién lieu diesel: Qr =42,5.10 @ .

Khi tinh gan duing ta c¢6 th€ ding cong thUc kinh nghi€m cla Men dé 1é ép:

K
Qr = [34,013C +125,6H -10,9(0-S)-2,512 (9H+W)].10° kg;]ll '

Trong d6 C, H, 0, S, W 1a thanh phén nguyeén t® tinh theo khoi luong cla
céc bon, hydrd, 6 xy, luu huynh va hoi nudc.

DaGi vdi xiing: C=0,855; H=0,145.
P0i v6i nhién liéu diesel: C =0,860; H=0,130; 0=0,01.
20- Chi s6 déan nd da bién trung binh n..

Chi s6 din nd da bi€n thuc t€ n', thay d6i trong mOt khodng rOng sult
qué trinh din nd. D€ thudn tién trong viéc tinh todn va van ddm bao mot dO
chinh xdc nhat dinh, ngu0i ta dung gia tri trung binh n, cUa né sao cho cong din
nG d6i vGi N° va n, bang nhau. Gi tri cla n, dugc xdc dinh bang s0 liéu thuc
nghi€ém hay cong thlc kinh nghiém. Khi chon bang s6 liéu thuc nghiém, ta
phdi xem xét dac di€m cap nhiét cho sdn vat chdy trén duOng din nd. Pac
di€m &y lai phu thuOc vao nhi€u yé€u td khic nhau nhu sO vong quay, kich
thudc xy lanh, phu tdi, mUc d6 1am mat v.v... Y&u td nio lam cho sdn vat
chdy dugc cap nhi€t hodc han ché su mat nhiét déu lam cho n, gidm va
ngUQgc lai.

Khi sO vong quay cla dOng c0 cao thi tGn that nhiét do truyén nhiét cho
moi chat 1am maét va do 10t khi gidm, chdy rét kéo dai nén khi th€ dugc cap
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thém nhiét. Tat ca cic y€u t0 Ay lam gidm n, nén ta phdi chon n, vé phia gidi

han dudi. Khi ting duOng kinh xy lanh va gilf nguyén gia tri ghoéc gidm g

va gilf nguyén th€ tich cong tac V,, déu lam gidm tOn that nhiét nén n, gidm.

POng c0 dugc 1am mét cang tOt (nhiét d0 dau ra cla nuGc 1am mat thap)
thi tOn hao nhiét cho nudc 1am mat cang nhi€u nén n, cao.

Khi ting phu tai & dOng c0 diesel thi hOn hgp ddm dan, chdy rét kéo dai
nén n, gidm. O dOng c0o xing, n, thay d6i vdi quy ludt phlc tap hon. Khi gidm
tai tr 100% xubng 50% thi n, hau nhu khong doi. N&u ti€p tuc gidm tai tlr
50% xuOng dén 20% thi b0 sém 1(ra bang chan khong hoat dOng (ting géc
d4nh 1Cra), chdy rét gidm nén n, ting. N€u ti€p tuc gidm tai tUr 20% xubng dén
0% thi lam cho . ting, tOc d0 chay gidm, chay rét kéo dai nén n, gidm.

Can luu y rang n, c6 quan hé mat thiét véi ,. Néu da chon gid tri clla
16n thi phdi chon n, cao va ngugc 1ai.

Khodng thay d&i cla n, d0i vdi cic loai ddng cO nhU sau:

DOng cO xing n, = 1,23 1,27;

DPOng co diesel c6 bubng chdy phan chia: n, = 1,15 1,23;

POng co diesel c6 bubng chdy khong phan chia: n, =1,14 1,22.
Gia tri n, clla mOt sO ki€u dOng cO dugc gidi thi€u & bang 13.

Gid tri cUa chi s6 dan nd da bi€n trung binh

dGi vGi mOt sO ki€u dOng cO. Bang 13.
Kiéu ddng co Gi4 tri cUa n,
A-35 1,19 1,22
A-54 1,20 1,21
EAI-46 céng ho, 1,21 1,23
B-2 vu A-6 kh«ng céng ho, 1,21 1,23
B-2 va A-6 1,19 1,20
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BAC-204 va BAC-206 1,18 1,19
BAC-204B va BAC-206B 1,16 1,18

BAC-206A 1,17 1,18

§ei vii ®éng c— hai ka ph{i chdn th*m mét s¢ th«ng s¢ sau:
21- Ap sudt khi quét p,.
Gia tri px phu thuOc vao ki€u quét khi clla dOng cO nhu sau:
DGi v&i ddng cO thdi qua xu pap:  pc=0,14 0,20 MPa.
P6i v&i dOng co thdi qua clra thdi: p.=0,13 0,15 MPa
Khi 1am vi€c G ch€ d0 cong sudt dinh mUc c6 th€ chon trong khodng sau:
p«=0,145 0,155 MPa
22- Chi s6 nén da bién trung binh cUa khong khi m.

Gia tri cUa m phu thuc vao ki€u bom quét khi va ché d0 lam viéc cUa
khi quét. POi vdi bom quét khi ki€u ly tim va vO dugc lam mat thi m =
1,4 1,8; khi vO khong dugc 1am mat thi m = 1,4 2,0. P6i vGi bom quét khi
ki€u thé tich thim = 1,55 1,75.

23- Hé 56 khi st .
Gi4 tri cUa , dGi v&i dOng c0o hai ky dugc chon trong céc khodng sau:
DG6i vGi dOng cO quét thang qua xu pap: ,=0,08 0,15;
Da6i v6i dOng cO quét thang qua cla thdi: .= 0,03 0,07;
P6i vdi ddng co quét vong: , =0,15 0,30.
Vi dOng cd bOn kY ting dp can chon thém cic thong sO sau:
24- dp sudt ting dp ps.
Gi4 tri cUa py nhU sau:
O ddng cO diesel va dOng cO xing ting 4p thap: pi = 0,15 [MPal].
o) dOng cO diesel ting 4p trung binh: p, = 0,15 0,20 [MPa]
o) dOng cO diesel ting 4p cao: py =0,2 0,25 [MPa].
39



25- Hé s6 nap phu
Gia tri ca  ndm trong khodng sau: =1,02 1,07.
26- Hé 56 quét bubng chdy .

Hé s0 quét bubng chay Ia ty sO gilra luong khi nap dugc dua vao xy lanh

dbng co trong mOt chu trinh céng tidc va lugng khi nap con lai trong xy lanh

sau khi quét buOng chdy. Gid tri ,ndm trong khodng sau:

40

=105 1,15
27- Chi s6 nén doan nhiét cla khéng khi k.
Gi4 tri cUa k nhu sau:
k=1,41.
28- Hang s0 khi cUa khong khi R.
Gia tri cUa R nhu sau:

KJ
R=0,288 ——
0288 1 o

29- Nhiét dung riéng dang dp cUa khong khi C,

., . N . 2 . KJ
Gid tr] gan ding cUa C,nhu'sau: Cp 1,003 —kg 96

30- Ap sudt cUa khi thdi truGc cla vao tua bin khi ding d€ dan dbng
bOm tdng dp p,:
Gi4 tri cUa p, dugc chon trong khodng sau:
p,=(0.85 0,92) p, [MPa].
31. Hiéu sudt doan nhiét cla bOm cao dp in.
GidtricUa | dugc chon theo k&t cdu clla bOm ting 4p.
Khi bom ting 4p c6 canh dan hudng:
" =072 0,78
Khi bom ting 4p khong c6 canh dan hudng:
" =0,68 0,74.



1.5. Phurong phdp tinh todn chu trinh cong tdc.

Khi tinh todn chu trinh cdng tic, ta 1an 1Ugt tinh cdc qua trinh nGi ti€p
nhau nhU trao d6i khi, nén, chdy, va dan n3. K&t qud chon va tinh cdc thong sO
3 nhig phan trudc dudgc 4p dung d€ tinh ti€p cac phan sau.

Ké&t qua tinh toan cdc qua trinh dugc dung d€ tinh cic thong sO danh gid
chu trinh cong tac va su' lam viéc cUa dbng cO ciing nhu dung db thi cong chi
thi. Sau khi tinh xong tUng thdng s0, ta cAn c6 nhan xét k€t qua thu dugc.

§2. TINH TOAN CAC QUA TRINH CUA CHU TRINH CONG TAC.

2.1. Tinh todn qud trinh trao déi khi.

Muc dich cla viéc tinh todn qud trinh trao dGi khi 1a x4c dinh céc thong s6 chl yéu culi qud

trinh nap chinh (& di€m a) nhu 4p sudt p, va nhiét d0 T..

Qud trinh trao dGi khi @ céc loai ddng cd khic nhau c6 nhitng dac di€m riéng nén & day trinh

bay doi v6i tlng truGng hgp cu thé.

a- O ddng co b6n ky khong ting dp.

Th( tu tinh todn phu thubc vio phudng phap tinh dugc chon trude Néu
chon trudc hé sé nap , thi tinh theo th(r tu sau:

- Hé s6 khi sét ..

Hé s0 khi sét 1a ty sO gilra lugng sdn vat chay M, chlfa trong thé& tich bubng chdy V. G cubi qua

trinh thai cuGng blc va lugng khi nap mdi, nghia 1a:
Mr
M4

Khi tinh todn, gid tri cla , dugc xdc dinh theo bi€u thifc:
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PrTo
1poTy v

Gi4 tri cla , phu thudc vao nhi€u yéu t0 khic nhau nhu ty s6 nén , sO vong quay n, dp sudt

cUa khi sét p, va nhi€t dd T, & cudi qu trinh thdi cuGng blc.

Khi ty s6 nén cao thi khi chdy dugc dian nd nhi€u nén T, gidm va | ting. Nhung khi d6 lugng

khi nap M, ciing ting nén , gidm.

SO vong quay n cang cao thi van tdc cla cdc dong khi nap va thdi déu cao nén slc cdn trong céc

dudng Ong nap va thdi déu 16n. Pi€u d6 1am gidm hé sé nap ., va ting p, nén , cao.
Gia tri clUa ,thuOng nam trong cic khodng sau:
O ddng co xing bbnky: ,=0,05 0,15
O ddng cO diesel bOn ky: ,=0,03 0,07

Gia tricla , d6i v&i mot s6 ki€u dOng co dugc gidi thiéu G bang 14.

Gid tri cUa . Bang 14.

Kiéu dOng co Gidtricla . Kiéu dOng co Gidtricla .
TAC-400 0,08 0,09 A-35 0,037 0,040
1-20 0,079 0,085 A-54 0,035 0,040
AAC-51 0,078 0,083 EAI-46 0,032 0,045

CEI 0,079 0,085 (d€n 0,05)
CEE-5I,OPAE-CEN 0,09 0,11 EAI-50 0,032 0,045

(d€n 0,05)

CEN-120, CEN-121 0,079 0,083

CEN-110 0,077 0,085 A-6 vu B-2 0,035 0,042

i-21 0,07 0,08 BAC-204 va- BAC 0,05 0,08

206 (®0n 0,10)

CEE-129,-130 vu 134 0,067 0,075 BAC-204B va BAC- 0,05 0,08
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206B (®0n 0,10)

- Nhiét d0 cubi qu4 trinh nap T,:

Gié tri cQa T, dudc xdc dinh theo biu thirc:

T, T T
Ta 0 . r'r K]
r

RO rang gi4 tri cUa T, phu thudc chU y€u vio d0 sdy néng khi nap T va nhi€t d0 khi s6t T,. Ma

T 1ai phu thudc vao phu tai vasd vong quay cla dOng cO. Phu tdi cang 16n thi nhiét d0 cUa céc chi
ti€t dOng cO cang cao nén T cao. SO vong quay cang cao thi van tdc dong khi nap cang 16n, thoi gian
ti€p xdc gilta khi nap va cdc chi ti€t néng cang gidm nén T ciling gidm theo. Khi s vong quay ting,
néu khong c¢6 bd tu dOng di€u chinh géc phun sém nhién li€u (& dOng co diesel) hodc géc danh 10
s&m (& dOng cO xing) thi qua trinh chdy rét kéo dai. K&t qud 1a T, ting nén T, ciing ting. Thuc t& cho

thdy anh hudng clla T dén T, cao hon so v&i T..

- Ap sudt cudi qud trinh nap p,:

p, —t1 v wPolaypy s
To
Pa 1P PrTa [MPa]
TO Tr

Né&u chon trudc dp sudt cubi qua trinh nap p, thi th( tu tinh todn nhU sau:

TO T pr
S P R
- Hé s0 nap:
paTO
' 1 pO TO T rTr

- Nhiét d6 cu6i qua trinh nap T,: dugc tinh theo bi€u thlic nhu & phudng phép trén.
b- O dbng co diesel b6n ky téing dp.
Th( tU tinh to4n nhu sau:

- Ap sudt cudi qua trinh nap:
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p.= (0,88 0,96) p. [MPa]
Trong d6:  pi- 4p sudt cUa khong khi sau mdy nén, MPa.

Khi ki€m nghiém dOng cO c6 san, gia tri cla p, da dugc biét trude, khi thi€t k€ thi phdi chon
P« trong cdc khodng:
ting 4p thap px < 1,5 MPa.
tang 4p trung binh p,=1,5 2,0.
tdng 4p cao px=2,0 +2,8.
- Nhiét d§ cUa khong khi sau mdy nén:
m1
m
Tk TO &
Po

Trong do:
m = 1,55 1,65- chi sO da bi€n trung binh clla khong khi trong may nén.
- Hé s6 nap:

1 1 p, Pi

! k(O 1 p, P,

k11

Trong d6:  : hé sO nap phu
T, T

: hé 50 sdy néng khi nap: T
K

Ty s6 — ndm trong khodng sau — =0,98 1,02

Gid tri cao clla — nam & mi€n c6 n va p; cao.

k = 1,4 : chi sO doan nhiét cUa khong khi.

=08 0,88: hé sO quét budng chdy. Gid tri cUa phu thulc vao gia tri cla py va cic géc m@

s&m, déng mudn cla cic xu pap. BuOng chdy cang dugc quét sach thi gid tri clla cang thap.
;=85 0,92: hé s6 cong nap.VGi dOng cO c6 n cao va p, trung binh, chon | = 0,88.

- Nhiét d0 culi qu4 trinh nap:
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paTk
a T
Vpk 1 pr T7k

r

Khi ting 4p bang tua bin khi, ta c6 thé€ coi 4p sudt pr va nhiét d6 Ty cUa khi khi vao tua bin bang

4p sudt p, va nhiét d0 T, cUa khi sét.

Cén chi ¥ chon céc tri sO p,, T,, cho phuong 4n ting 4p tua bin khi mOt cich hop 1y. Sau day 1a

moOt thi du:

O ddng co bubng chdy thOng nhdt v&i = 14, n = 1500 v/ph va p, = 0,136 MPa thi p, =

pr= 0,127 MPa; T, = Ty = 850 °K; n, = 1,6; , = 0,88;

- Hé s6 khi sét

c- O dbng cO hai ky
Qud trinh tinh todn dudc ti€n hanh theo th¥ tu sau:

- Nhiét d khi nap sau bom quét khi:

m 1
p_k m
Po

T, T, °K

- Nhiét d6 cubi qua trinh nap:
T, T Tr

T - K
a 1 ['K]

- Ap sudt cuBi qua trinh nap:

p.=a.px [MPa]

=0,85; —

101.

- Hé s6 a trong biéu th(c trén dugc chon theo gid tri cUa 4p sudt khi quét (xem bang 15)

Su phu thudc cla a vao p..

Bang 15.

Ap suEt khY qubt p, (MPa)

HOse a

0,13 0,15

0,88 0,95
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0,20 0,95 0,98

tr*n 0,21 1,05

hh

- HO seé n'p ®ei vii hunh trxnh ci Ych ciia pYt t«ng.

th th paTk
! th 1 pk Tk T T

r-r

Trong d6: 4 12 ty sO nén thuc t€ Ung v4i hanh trinh c6 ich cUa pit tong.
Gid tri clla , trén cdc dOng cd BAC-204 va BAC-206 1a: = 15.

- Quan hé gilta ty s6 nén thuc  va ty sO nén hinh hoc Ung v&i toan b0 hanh trinh cUa pit tong

w= m(l- )+
Trong d6: 12 hé s6 tGn hao hanh trinh cUa pit tong.
Gid tri cla  d6i vGi cdc dOng cd BAC-204 va BAC-206 1a:  =0,12
- Hé s6 nap ddi vGi toan bO hanh trinh cUa pit tong:

th
v v

2.2. Tinh todn qud trinh nén.

a- Muc dich cQa viéc tinh toan qud trinh nén 1a x4c dinh cic thong s& nhu 4p sudt p. va nhiét dd

T. & cubi qué trinh nén. Phudng phép chung d€ tinh toan qué trinh nén d6i vdi céc loai dOng cO tudng

tU nhau. Nhung & dOng c0 hai ky phdi ding ty sd nén thuc d€ tinh cic thong sO.

46

b- Thir tU tinh todn:

+D0i vdi ddng co bon ky:

- Ap sudt cudi qu4 trinh nén:
pe=p. " [MPa].

- Nhiét d0 cubi qu4 trinh nén:

T.=T.. Ny 1 k.

+P0Oi vGi ddng ca hai ky:



- Ap sudt cu6i qué trinh nén:

n

Pe=Pa [MPa].

- Nhiét d0 culi qud trinh nén:

T.=T, 1+ [K]

Gia tri cUa p. va T, d0i vGi cic loai ddng co nhu sau:

DOng cO xiing:
p.=0,6 1,2 [MPa]
T.=600 700 [K]
DPOng cO diesel budng chdy khong phan chia:
p.=4 6 [MPa]
T.=750 900 [K]
DPOng ca diesel buOng chdy phan chia:
p.=3 4 [MPa]

T.=850 1050 [°K]

Gia tri cUa p. d0i vGi mot sO ki€u dOng co dugc giGi thiéu & bang 16.

Gid tri cUa p. d6i vGi mdt s6 kiu ddng cO.

Bang 16.

Ki€u dOng co

Gi4 trj cUa p., [MPa]

A-35
A 54
EAL-46
EAI-50
B-2 vu A-6 kh«ng céng ho,

BAC-204 va BAC-206

BAC-204B va BAC-206B

36 3,8

39 40

39 40

39 40

35 37

52 54

54 57
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2.3. TYnh to,n qu, trxnh ch,y.

a- Méc ®Ych tYnh to,n qu, trxnh ch,y Iu x,c ®Pnh ¢ c th«ng sé cuei qu, trxnh ch,y nh p suFt p,
vu nhiOt ®¢ T,.

b- The tit tYnh to,n:
ViOc tYnh to,n ®ic chia lym hai giai ®o'n nh sau:
+ TYnh ton t-ng quan nhiOt ho,
Moc ®Ych viOc tYnh to,n t-ng quan nhiOt ho, I x,c ®Pnh nh+ng ®'
ling ®c trng cho qu, trxnh ch,y vO mZt nhiOt ho, ®O lum ¢ sé cho viOc
tYnh to,n nhiOt ®éng. Theg ti tYnh to,n nh sau:
- Ling kh«ng khY 1y thuyOt cCn thiOt ®O ®&t ch,y houn topn 1 kg nhi*n liOu thO ldng:

1 9 9n Y% Kmol
° 02112 4 32  konl

Trong d6:
gc, g VA go: 1a thanh phan nguyén t6 tinh theo khéi 1ugng cla cécbon, hydrd va 6 xy tuong Ung
ch(ra trong 1 kg nhién liéu. Tri s cic thanh phan dy d6i vGi xing c6 thé 1dy gan ding theo cic gid tri
sau:
2. =0,855; gy =0,145;g0=0;
va d6i vGi nhién liéu diesel:
g.=0,86; gy =0,13; g0 =0,01.
- Luong khong khi thuc t€ nap vao xy lanh ddng cO Ung v3i 1 kg nhién liéu M;:

Kmol

M, =
kgnl

- Lugng hdn hgp chdy M, tuong Ung véi luong khong khi thuc t€ M, d6i vGi ddng ca diesel:

Kmoal

M| = M[ =
kgnl

va d0i véi dOng cO xiing:
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1 Kmol
M] = Mo -
nl kgnl

Trong doé:

.t 12 trong 1ugng phan t cla nhién liéu (hay trong lugng 1 Kmol hdi nhién liéu). Doi
Kg
Kmol

vGi xing a=110 114

R6 rang viéc tinh todn M; & hai loai ddng cO c6 khdc nhau. Trong dOng cG diesel, qu4 trinh tao
hén hgp xAy ra bén trong xy lanh vGi khodng thdi gian rat ngdn nén thé tich chi€m chd cla hoi nhién
liéu khong dang k€ so vGi thé tich cla khong khi. Do d6 ta c6 th€ bd qua thé tich chi€m chb cla hoi
nhién liéu. Ngugc 1ai, trong dOng c0 xing hdn hgp chdy dudc tao & bén ngoai xy lanh vdi thdi gian
dai, xing kip bay hdi gén nhu hoan toan nén thé€ tich chi€m chd cla hdi xing 10n nén ta phai tinh dén

thé tich ay.

- S6 mol cUa sdn vat chay My:

g_H g_o Kmol
4 32 kgnl

Khi 1: |\/|2 |\/|0

Kni <1 M, 9c OH 079 M, Kmol

2 kgnl
- Hé s0 thay dGi phan t(r 1y thuyét :
M 2
0
M 1

- Hé s6 thay dGi phan tir thuc té:

0 r
1.

Gié tri cla  phu thuOc chl y€u vao ma it phu thuOc vao thanh phan cUa nhién liéu. Su phu
thubc ay nhu sau:
= 08 09 1,0 1,2 1,4

= 1,11 1,08 1,05 1,04 1,5

+ Tinh todn tuOng quan nhiét dOng.
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Qui trinh chdy d6i v&i tUng loai dOng cO c6 dac di€m riéng nén ta xét vi€c tinh todn tUOng quan

nhiét ddng doi vGi tUng trudng hop cu thé sau:
* POi vOi dOng cO diesel
Th( ty tinh c4c thong s6 nhU sau:
- Nhiét dung mol ddng tich trung binh clla h&n hgp cong tic & cudi qua trinh nén ..

D€ xic dinh . ta c6 th€ tra bang, xédc 1ap quan hé gidi tich gilta nhiét dung riéng va nhiét dd
d6i vGi cdc chat khi khac nhau trong hOn hop hodc tinh theo cong thifc gan ding. Cong thlc tinh todn

gan diing c6 dang sau:

20,223 + 1,742.10° T KJ
cve = 9 + bl . A C —,
Kmol.dé
Theo don vi cii: we=4,83.4,187 +4,187.0,416.10° T, =
Kca
=483+0416.10°T, ————
Kmol.dé

- Nhiét dung mol dang tich trung binh cUa khi thé tai di€m z.

Phuong phdp tinh todn chung tuong ty nhu d0i v&i ... N€u tinh gan ding, ta dung cong thirc

sau:
0,921 138 KJ
. 20098 2254 155 = 1031, -
Kmoldé
- Nhiét dung mol dang 4p trung binh tai diém z:
cpz = cvz+8,314 s
' Kmol dé
- Nhié€t d6 cudi qu4 trinh chdy T, dugc xdc dinh theo phuong trinh nhiét ddng cla qud trinh
chdy sau:

Qr ¢
W1 Bl wTe

Sau khi thay cdc gi4 tri da bi€t vao phuong trinh trén, ta c6 dang phudng trinh bac hai nhu sau:
T2 BT, C O

Gidi phuong trinh trén va bd qua nghi€ém am vd nghia ta dugc gid tri cla T.,.
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Gi tri clia T, d6i v6i cic loai dOng co khac nhau ndm trong céc khodng sau:
o) dOng co diesel c6 budng chdy khong phan chia:
T,=1950 2100 [K]
o} dOng co diesel c6 budGng chdy phan chia:
T,=1750 1950 [K]
- Ty s6 dian nd sém
T;
plc

Gid tri clla  thudng nam trong khodng sau:
=12 1,7

Tri s6 cla  doi v6i mbt sO ki€u dOng co dugc giGi thiéu & bang 17.

Gid tri cda  d6i v&i mét s6 ki€u dbng cO. Bang 17.
Ki€u dOng co Gid tri cUa
A-35 1,5 1,6
A-54 1,5 1,65
EAI-46 1,6 1,7
B-2 vu A-6 kh«ng céng ho, 1,2 1,35
BAC-204 va BAC-206 1,2 1,3
BAC-204B va BAC-206B 1,3 1,35
BAC-206 A 125 1,3

* §ei vii ®éng c— x'ng:
Ci hai tréng hip tYnh to,n ®&i vii nh+ng gi, trb kh,c nhau ciia

Khi >1thxgi, trPcfia VU o, ®ic x,c ®Pnh theo c,c biOu thgc nh € ®éng c— diesel vu  Qr

Khi 0,7 1 thx gi, trP ciia ., ®ic x,c ®Pnh theo biOu thgc gCn ®éng sau:
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KJ

o= 18423 +2596 +(1,55+1,38 )10°T, ———
Kmol dé

O trudng hop nay ta cdn tinh tn that nhiét do chdy nhién liéu khong hoan toan theo biéu thifc:

KJ

Qr=120.10°(1- YMy ——
kgnl
- Nhiét d6 cubi qua trinh chdy dugc xac dinh theo phuong trinh nhiét dOng sau:

Qr Q1 2
Ivll:l- r

cchc cvaZ

Viéc gidi phuong trinh nhiét ddng d€ xac dinh gia tri cla T, cling tuong tu nhu & dOng cO

diesel.

- Ty sO ting 4p sudt:

Gid tricla ,nam trong khodng sau: p=3 4,5
- Ap sudt cuBi qud trinh chdy:
p:= »Pe [MPa]
Gid tri cUa T, va p, nam trong cdc khodng sau:
T,=2400 2700 [°’K]
p,=35 5  [MPa]
2.4. Tinh todn qud trinh déin né.

Muc dich viéc tinh to4n qud trinh din n& 12 xdc dinh cic gid tri 4p sudt p, va nhiét dd T, & cubi
qud trinh din n@. Phuong phdp tinh toan d6i v&i tlng loai ddng cO ¢6 nhitng dac di€m riéng nén ta 1an
1uot xét ting trudng hop cu thé theo cdc th( tu tinh todn sau:

* DOi vOi ddng cO xdng:

- Ap sudt cubi qud trinh din no:

Py pnz [MPa]
2

- Nhiét d6 cubi qua trinh dan no:
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* POi v0i ddng cO diesel:
O dbng cO diesel, qué trinh chdy két thic trén hanh trinh ddn nd va
qua trinh dan n& con 1ai dugc tinh trén mOt phan cUa hanh trinh pit tdng Ung vGi ty s6 dan né mudn
Vi o > 2 )
V_ . Do d6 cédc thong sO cua qué trinh dan nG duQc tinh vOi
z

- Ap sudt cui qu4 trinh dan n0:

Py p_nz [MPa

2
Trong do6: -

Khi tinh  d6i vGi dOng cO hai kY, ta phdi 1y ty sO nén thuc .,

- Nhiét d0 cubi qu4 trinh din nd:

T
T, “— [K]

P

Gia tri cUa p, va T, d6i vi céc loai dOng cO khac nhau nhu sau:
D0oi véi dOng cO xing:
po=0,35 0,5 [MPa]
T, = 1500 1700 [°K]
D0oi v6i dOng co disel:
p»=02 04 [MPa]
T, = 1000 1400 [°K]
2.5. Kiém tra két qua tinh todn.

Sau khi két thiic vi€c tinh todn céc qué trinh cUa chu trinh cdng tic, ta c6 thé dung cong thirc

kinh nghiém sau diy d€ ki€m tra két qua vi€c chon va tinh céc thong s0.
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Ty
Jo
Pr
Riéng d6i v&i dOng cO xing, ta c6 thé ding cong thlc kinh nghiém cUa gido su Pétr&p d€ ki€m
tra:
Khi 1:
1450 1092
T, — —— 014n 494
Khi <1
1450 738
T, — — 014n 1336

Trong d6: n- 12 sO vong quay G ché d0 tinh toan [v/ph].

So sanh gilta gid tri da chon cUa T, va két qua thu dugc theo cdc bi€u thlc ki€m tra vira néu.
Né€u sai sO vUgt qua 3% thi phdi chon céc thong sO va tinh 1ai tUr d@u céc qua trinh cla chu trinh cong

téc cho dén khi dat k€t qua mong muOn.

§3. XAC PINH CAC THONG SO PANH GIA CHU TRINH
CONG TAC VA SU LAM VIEC CUA PONG CO

3.1. Cdc théng s6 chi thi.

D6 1a nhitng thong s& ddc trung cho chu trinh cdng téc cla dOng co. Khi xdc dinh cdc thong s
chi thi, ta chua k€ dén cédc dang tGn that vé cong ma chi xét cic tOn that vé nhiét. Cic thong s6 can

tinh bao gbm:
a- Ap sudt chi thi trung binh 1y thuyét p;':
+D0Oi vGi ddng c0 xing:

. pc P 1 1
' 1 n, 1 n2 1 n, 1 nl 1

[MPa]
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+D0i vGi dOng co diesel:

L 1 v 1 1 ey

Khi tinh p'; d6i v&i dOng cd hai ky, ta phdi thay bdng .
Gia tri cUa p'; d0i vGi cic loai dOng co dugc gidi thi€u & bang 18.
b- Ap sudt chi thi trung binh thuc € p;, [MPa]:
+P0i vGi ddng co 4 ky:
pi=pi « [MPa]
+D0i véi ddng co hai ky:
pi=pi «(1- ) [MPa]

Trong d6: 412 hé sO dién day do thi cong. Hé sO nay chi ro su khac nhau gilta do thi cong chi
thi 1y thuy&t va do thi cong chi thi thuc t€. Gia tri cla 4 phu thubc vao nhi€u yé€u t0 khic nhau nhu
g6c danh 10ra sOm hodc géc phun sOm nhién li€u, thanh phan hdn hgp, téc dd quay, géc mG sém su

pap xd v.v... Gid tricla 4d6i vGi cic loai dOng cO nhu sau:

POng co xiing bOn ky: 4=0,90 0,96
DOng co diesel bOn ky vGi bubng chdy thGng nhat: 4=0,93 0,96
DPOng co diesel bOn kY vGi bubng chdy phan chia: 4=0,90 0,94
DOng co diesel hai ky: =097 1,0

Gid tri cla p; d0i v&i cic loai dOng co dugc ghi G bang 18.

c- Sudt tiéu hao nhién liéu chi thi:

+D0i vdi ddng co bon ky:

- 423p, 100 g
! M.pi T, KWh

+P0Oi vGi ddng c0o hai ky va dOng cO ting 4p:

423p, J10° g

\

4 M,p, T, KWh

Khodng thay dGi cUa g; dugc gidi thiéu & bang 18.
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d- Hiéu sudt chi thi.
3600
i
Q19

Trong d6: Qr dugc tinh bang [KJ/kgnl ] va g [kg/KWh ].

Khodng thay dGi cla ; dOi vi cic loai dOng cO ghi trong bang 18.

Khodng thay d0i cla p;, p', :d06iv0i cdc loai ddng co. Bang 18

Loai déng co pi [MN/m?] pi [MN/m?] g [¢/KWh] . [%]
Xéng b6n ky 0,75 1,2 0,7 1,1 230 340 25 40
Diesel bOn ky 0,70 1,0 0,6 09 170 200 43 50
Diesel hai ky 0,8 1,2 0,70 1.0 180 220 40 48

3.2. Cdc théng s6 cé ich.

Cic thong c6 ich 1a nhiing thong s6 ddc trung cho su lam viéc cla dOng cd. PE xé4c dinh cdc
thong sO d6, ta st dung k€t qua tinh todn céc thong sO chi thi & muc trén va xac dinh gid tri cla dp sudt tOn

hao c0O khi trung binh p,.

Ap sudt t6n hao c0 khi trung binh 12 4p sudt gid dinh, khéng d6i, tac dOng 1én pit tong trong mOt
hanh trinh va gy ra cong t6n hao bdng cong t6n hao cla trao doi khi, dan dbng cdc cO cdu phu, tén

hao do ma sit 3 cic b€ mat cong tic (va quét khi d0i véi dOng ca hai ky).
Th{ tu tinh todn céc thong sO c6 ich nhu sau:

+ Ap sudt t6n hao c0 khi trung binh p.s dugc xdc dinh bang cic cong thiic kinh nghi€ém theo van

tOc trung binh cla pit tdng Crs [m/s] va c4c thong sO khéc cla dOng cO (bang 19).
+ Ap sudt c6 ich trung binh:
Pe = Pi-pea [MPa]

+ Hiéu suat co khi:

Pe
i

co

Gia tri thuc nghiém cla ., d6i v0i céc loai ddng cG ndm trong céc khodng sau:
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DPOng cO xing bOn ky: =0,70 0,82;
DOng co diesel bOn ky: .,=0,70 0,80;

DOng co diesel hai ky: =0,66 0,75.

Xdc dinh dp sudt cO khi trung binh [MPa] Bang 19
Loai dOng cG va thong sO kém theo Cong thUc tinh peg

A ) S A
DPOng co xiing v&ii< 6 va 5 > 1 khi m& hét budm ga 0,05 +0,0155 Crs

A e O A 0,04 +0,0135 C
bOng co xidng vOi i=8 va B < 1 khi mé hOt bim ga ’ ’ B
§éng c— diesel ben ki i=4 vp i=6, D=90 120 mm, buang ch,y kh«ng [ 0,09 + 0,012 Crp
ph©n chia
§éng c— diesel ben ki vu hai ki vii i=12, D 150 mm. 0,03 + 0,012 Crp
§éng c— diesel bén ki vii i=6, D=90 120 mm, buéng ch,y xo,y léc 0,09 + 0,0138 Crp
§éng c— diesel ben ki vii buang ch,y ph©n chia 0,015+ 0,0156 Crp

Gid tri clla . d6i vGi mOt s6 ddng co dugc ghi G bang 20.

Gid tri cda .o 0 mOt s6 dbng cO. Bang 20.

Kiéu dOng co Giadtri cla g Ki€u dOng co Gid tri clla g
M-20 0,72 A-54 0,72 0,73
A3-51 0,75 KAM-46 0,75

CEN-120 0,73 KAM-50 0,75

CEN-110 0,75 B-2 va A-6 0,80
CEM 0,72 BAC-204, 206 0,69 0,71
A-35 0,69 0,72 BAC-204B, 206B 0,69 0,71

Ap sudt c6 ich trung binh p, con dugc xac dinh theo bi€u thirc:
MN

pe pi' co m2

57




Gia tri cUa p, d6i vGi cic loai ddng cd dugc giGi thi€u G bang 21 va doi v&i mot s6 ki€u dOng

cO ghi & bang 22.

Gid tri cla Do 8 VA o cUa cdc loai dong cO. Béng 21
Loai dOng co p. [MPa] g. [g/KWh] e (%)
DPoéng cO xiing 0,55 0,75 285 380 20 28
DPOng co diesel bOn ky 0,5 0,7 220 285 29 38
POng ca diesel hai kY 0,53 0,66 220 285 27 38
Gid tri p. cla mOt s0 ki€u dbng cO. Bdng 22
Ki€u dng co Gidtri cla g Ki€u dbng co Gid tri cla
M3MA 0,52 0,56 A-35 0,575 0,585
M-21 0,59 0,64 A-54 0,50 0,51
A3-51 0,62 0,64 KAM-46 0,615 0,625
CEN-120 0,55 0,57 KAM-50 0,62 0,63
CEN-121 0,57 0,59 A-6 vu B-2 0,67 0,68
CEN-110 vu M3MA-403 0,59 0,61 BAC-204 va BAC-206 0,53 0,54
CEM 0,67 0,69 BAC-204B va BAC- 0,60 0,62
206B

SuEt ti*u hao nhi*n 1iOu ci Ych:
Oi g

Je T
o KWh

Gia tri cla g. @ ch€é dd cong sudt 16n nhat (d6i vGi dOng cd xing) va cong sudt dinh mUc (d6i
vGi dOng ca diesel) dugc gidi thi€u & bang 21.
- Hiéu sudt c6 ich:

e i cO

Gia tri cla . d0i vGi cic loai dOng co dugc giGi thi€u & bang 21.

- Cong sudt c6 ich cla dOng cO & sO vong quay tinh todn:
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N —pe;/(;" D kwy

Pon vi tinh cla cdc thong sO trong bi€u thlc trén nhu sau:

MN \Y; e N v
Pe: — Vyidm®  ;ni— ;4 d6i vi dong co bGn kY va =2 dGi v6i
m ph
dOng cO hai ky.

- M6 men xodn c¢6 ich clia ddng cO G s6 vong quay tinh todn :

3.10*N,
.n

Mg [Nm]

. \Y
Trong d6: N, dugc tinh bang [KW] va n: _h
p

Ké&t qUa tinh N, hodc M. phai dudc so sanh vGi gi tri cho trudc clla dOng cd ki€m nghiém.
Né€u sai sO qua 3% thi can xem xét 1ai vi€c chon céc thong s6 va mlc d0 chinh xac cla viéc tinh todn

tUng thong sO d€ khac phuc sai sét hodc rit ra nhitng k&t ludn can thiét.
3.3. Xdc dinh cdc kich thudc co'ban ca ddng co.

Khi thi€t k€ dOng c0 mdi, ta c6 th€ dua vao k€t qua tinh toan chu trinh cong tic d€ xic dinh cic

kich thudc co bdn clia dOng cO nhu dUOng kinh xy lanh D va hanh trinh cUa pit tong S.
Céc kich thuéc d6 dugc xdc dinh theo th( tU sau:

- Thé& tich cong tic cUa xy lanh;

30 N
Vi ——2 [dm]
PelN
. , . MN %
Trong d6 th(r nguyén cUa cdc thong s6 nhursau: p, —- ;N KW ; n v
m p

- PuOng kinh xy lanh D dugc tinh theo m&t trong hai phuong phép sau:

. o o S . o
Néu da chon truGc ty sO a B thi D va S duQc xac dinh theo bi€u thuc:

4V,
a

D 3 [dm];

Néu di chon trudc tdc dd trung binh cla pit tdng Cr [m/s] thi D dugc x4c dinh theo biu thic:
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V,.n
oo~ [dm];
75 .Cp

300C,,
n

30C,,

S [dm] hay S [m]

Trong céic biéu thiic trén Crg dugc tinh béng [m/s].
3.4. Dung do thi cong chi thi cQia chu trinh cong tic.
a- Khdi qudt:

D6 thi cong chi thi 1a d6 thi bi€u dién cédc qua trinh cUa chu trinh cong tic xay ra trong Xy lanh
dOng cO trén hé toa dO p-V. Viéc dung db thi dugc chia 1am hai budc: dung d6 thi cong chi thi 1y

thuy&t va hiéu chinh d6 thi d6 d€ dugc do thi cong chi thi thuc té.

DO thj cong chi thi 1y thuy€t dugc dung theo két qud tinh toan chu trinh cong tic khi chua xét

cdc yéut6 anh hudng clla mOt sO qua trinh 1am viéc thuc t€ trong dOng cO.

DO thi cong chi thi thuc t€ 13 dO thi da k€ dén cic y€u t0 dnh hudng khic nhau nhu géc ddnh
1Cta s6m hodc géc phun sGm nhién liéu, géc mG sém va déng mudn cic xu pap ciing nhu sy thay dGi
thé tich khi chay.

b- Dung do thi cong chi thi Iy thuyét

* POI vGi dOng cO diesel bOn ky:

O d6 thi cong chi thi 1y thuyét, ta thay chu trinh thuc t& bang chu trinh kin a-c-y-z-b-a (hinh 1).
Trong d6 qud trinh chdy nhién liéu dugc thay bang qua trinh c&p nhiét dang tich c-y va cdp nhiét dang
4p y-z, qud trinh trao d6i khi dugc thay bang qué trinh rit nhiét dang tich b-a. Th(f ty ti€n hanh dung
do thj nhu sau:

- Théng ké gi4 tri cla cdc théng sO di tinh & céc qué trinh nhu 4p sudt khi thé & céc di€m dac
trUng Pa, Pe» Po» Po» chi sO nén da bi€n trung binh n,, chi s6 din nd da bi€n trung binh n,, ty s6 nén , thé

tich cong tac V,, thé tich bubng chdy V, va ty s6 dian nd sGm

- Dung hé toa d0 p-V véi gbc toa db 0 trén gidy ké ly (hinh 1) va theo mOt ty 1& xich dugc
chon trudc cUa thé tich va ap sudt, ta xdc dinh cac diém a, (Pa> V), € (Pe> Vo), y (py, Vo), 2 (p,, V,) va b

(P, V) trén hé toa do do.

va 'V, theo biéu thlic V, = V..

Gié tri cQa V. dugc xdc dinh theo biéu thic VC

1
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Khi dung d6 thi, ta can chon céc ty 1& xich phit hgp d€ d0 thi dugc can doi tdt nhat 1a nén x4c

A

dinh céc di€m "bién" y va a sao cho chi€u cao d0 thi 1,5 1an chi€u ngang d0 thi.

- N&i cdc di€m ¢ vay, y va z, b vd a bang cic doan thang, ta dudc cic dudng bi€u dién qua
trinh cap nhiét va it nhiét. Cong viéc ti€p theo 12 dung cdc duOng nén da bi€n a-c va din nd da bién
z-b. D€ dung cdc dudng dy, ta c6 th€ ding phuong phép 1ap bang hodc phudng phap hinh hoc cla
Braué. Nhin chung, cic phuong phip dy cho két qua tuong duong nhau. PE tién tham khdo, & day

trinh bay cd hai phuong phdp:
Phuong phdp 1ap bang dua vao phuong trinh cla qua trinh nén va dian nd da bién.
V@i qua trinh nén da bién, ta cé:

PVt PV

V@i qud trinh din n& da bién, t a c6:

pd Vdnz prETZ

Trong do: pa, pas Va va Vg 1a cdc gid tri bién thién cla ap sudt va thé tich trén du‘éng nén va dan

n@. Ta c6 th€ dua cdc phuong trinh trén vé dang:

nl . n2
Pn Pa€1 Y2 Pg Pp€2

Trong do:

el — va 82 2

Va v e o
V_ l1a nhUng ty sO bi€n thién (ty sO nén tUc thoi).
d

n

Néu chon trudc céc gid tri cla e, (bi€n thién trong gidi han 1 ) va e, (bién thién trong gidi
han 1 ), tacé th& xdc dinh cic cap gid tri (p,, Vi) va (pa, Vo) tuong Ung. Mbi cdp gid tri y cho mOt
di€m tuong Ung trén dO thi p - V. K&t qua tinh todn dugc thOng ké trong bang 23. Pua két qua tinh
todn dugc 1én d6 thi va ndi cic d€m cUa ciing qué trinh bang mét dudng 1i€n nét, ta c6 do thi can
dung. SO di€m dudgc chon cang nhi€u thi dO thi cang chinh xdc. Tuy nhién khong nén chon s6 diém

qué nhi€u vi khGi 1ugng tinh todn sé€ ting va do thi bi rbi.

D€ viéc xdc dinh cdc di€m Ung vGi ty sO nén trung gian e, (cling nhU e,) trén truc hoanh dugc

dé dang,

ta nén chon V. + Vh \V c6 nhiing tri s6 tuong Ung v&i sO 6 ly nguyén (s-

c

chuyé€n vi tuong Ung cUa pit tong).
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NhU vy e, va e, s€ 1 nhitng s thap phan, song vi€c tinh e khicd e, van, la nhling sO thap
phén ciing nhu viéc tinh egz khi cd e, va n, 1a nhling s thap phan thi 1ai qua don gidn khi ding may

tinh k¥ thuat.

Xdc dinh cdc di€ém trén dudng nén va dan n0 da bi€n.  Bang 23

Th( tu cdc di€m trén duOng nén e Vi, ﬁ P, Pa-€
!
1 1
2 2
3 3
Th(r tu cic di€m trén duOng e Vg ﬁ Py Py-€3°
din nd €0
1 1
2 2
3 3
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Hxnh 1. §a thP c«ng ch@ thP ciia ®éng

c— diesel ben kii

Phuong phép hinh hoc clla Braué dugc ti€n hanh nhu sau (hinh 2).

Hinh 2. Dung cdc duOng nén va dan n0 da

bi€n bang phuong phdp do thi Braué.

TU gbc toa d6 0 cla hé toa dd p - V, ké tia Ox v€ phia dudi va tao vdi truc hoanh mot géc
nhon batky.

Gid tri clla  thudng dugc chon theo gid tri clla n, va n,. N€u cic gid tri 8y ndm trong khodng
1,0 1,3thitg =02 vanéu chiing nam trong khodng 1,2 1,45 thichontg =0,25.

- Ciing tU gbc toa db 0 ta ké vé bén trdi truc tung cic tia Oy va 0z tao vdi truc tung cic goc
tuong Ung | va ,. Trong d6 géc ,ding d€ dung dudng nén da bi€n va ,- dan nd da bién. Gid tri clia
chiing dugc xdc dinh theo cdc quan hé sau:

n
tg 1 = tg 1 ! -1

ny

tg 2= tg 1 -1
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- Dung cic duOng nén va din n@ da bi€n xudt phét tlf di€m dau hodc di€m cubi cla tlng qua
trinh dy. Sau day ta xét thi du thong qua cdch dung dudng nén da bi€n xudt phat tUr diém c.

TU ¢ ké dudng vudng géc v6i truc hoanh cat tia Ox tai A va dudng vudng géc v6i truc tung va
cat truc tung tai K. TU A ké tia Am tao véi truc hoanh mOt géc 45° va cat truc hoanh tai m. TU K ké
tia KP tao vGi truc tung mOt géc 45° va cat tia Oy tai P. TU m ké dudng song song vi truc tung va tlr
P ké dudng song song vGi truc hoanh. Giao di€m 1 cUa ching 1a di€m nam trén dudng nén da bién.
Xudt phét tUr di€m 1 ta tim cdc di€m khac nhu 2, 3, v.v... ciing theo cdch dung tudng tu nhu trén. Cach
dung dudng din n@ da bi€n ciing ti€n hanh tuong ty nhu ddi vdi dudng nén da bi€n. N&i cic di€m
tudng Ung cla cling qud trinh bang mOt duding li€n nét, ta c6 do thi mubn dung.

DE tranh sai s0 tich Iy, ta nén bat du dung dOng thdi tUr cac di€m dau va diém cubi cla moi
qud trinh r&i kh&p khép kin & khu vuyc gilta dudng cong cUa qu4 trinh.

* DOi vOi dOng cO xdng bOn ky:

Phuong phap dung cdc dudng nén va dan nd da bi€n ciing tuong ty nhu & ddng co diesel bOn
kY. Nhung & ddng c0 xiing khong c6 qia trinh cap nhiét dang 4p yz nén di€m z tring vi di€m y (hinh
3); nghia la e, bi€n thién trong gidihan 1  nhu dGi vdie,.

* POi v0i ddng cO hai ky:

Phan trén cUa d6 thi dugc dung gibng nhu & dOng cd diesel bOn ky (d6i v&i dOng cO xing va
diesel).

O day cdch dung chi khdc 3 phan dudi clia dd thi (hinh 4) biu dién db thi cong chi thi cla
ddng co hai ky. Cédc di€m b va a Ung v0i cdc thdi di€m bat ddu mG va déng hoan toan clra quét. ThE
tich cong tac thuc t& V; dudgc xac dinh theo bi€u thic :

Va Va Vh

Trong d6: Vrl; la thé tich tuong Ung vGi tOn hao hanh trinh cUa pit tong. Gid tri cUa Vr‘;
dugc suy tUr hé s tOn hao hanh trinh

Khi v& cén Iuu y 12 doan thang b - a song song vJi truc tung va Ung vGi thé tich V; trén truc

hoanh.
c- Hiéu chinh d thi cong chi thi 1y thuy€t hanh thanh dO thi cong chi thi thurc t€.

* POi v0i ddng cO diesel bOn ky:
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DE dugc do thi cong chi thi thuct€ a'-c' -c" -z -z"-b' - b" - b" - a' (hinh 1), ta gach bo cic
dién tich I, II, IIL, IV trong d0 thj 1y thuyét.

Dién tich I xudt hién do géc phun s&m nhién liéu gy ra. Khi d6 mOt phan nhién li€u dugc chay
truGc trén duOng nén nén 4p sudt cudi qué trinh nén thuc té p'C cao hon 4p sudt culi qué trinh nén
thudn tuy p..

Di€m ¢' nam trén dudng nén thudn tuy. Vi tri clia né dugc xdc dinh b&i géc phun sGm nhién
liéu va dugc dung theo vong tron Brich.

Di€m ¢" dugc xic dinh bang cich luon déu tir di€m c' cho dé€n khi cat truc tung Ung vGi thE
tich V..

Dién tich II tOn tai 1a do qué trinh chdy dién ra v&i thé tich ludn ludn thay d6i. Qud trinh chay

thuc t€ dién ra khong theo 1y thuyét va theo dudng cong ¢ - ¢" - z' - z". & dOng cO diesel, 4p sudt 16n
nhat p; dat gid tri cUa p,, vi trong qud trinh chdy thi nhién liéu van dugc phun ti€p vao xi lanh dOng

cO.

Hinh 3. PO thi céng chi thi cda dbng co

xdng bon ky

Hinh 4. DO thi céng chi thi cla dbng co

hai ky

Khi v& d6 thi, ta 18y di€m z' & gilta doan thang yz, con di€m z" dugc chon trén dudng din nd
sao cho duOng cong z' z" b" khong bi gay khic ¢ di€m z".

Dién tich III bi€u dién tEn hao cla cong dan nd do xu pap thdi md& sGm. Khi d6 4p sudt trong xi
lanh gidm nhanh va qu4 trinh din nG dién ra theo dudng cong thuc t&€. Thoi di€m bat ddu md xu pap

thai dudc chon sao cho dién tich III khéng 16n ma van bdo ddm thai sach sdn vat chdy va tén hao it
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cong cho qud trinh thdi chinh. P&i vGi ddng cd dudgc ki€m nghi€m, gi tri clla géc m& sGm xu pap thai

da dugc cho truGc va vi tri cla di€m b' trén dudng dan n& dugc xac dinh theo vong tron Brich.

Dién tich IV bi€u dién m6t phan cla coéng tGn hao cho qud trinh trao d6i khi. Phan con 1ai cla
cong tOn hao cho qu4 trinh trao d6i khi (giGi han bdi dién tich a'raa' da dugc k€ dén khi xét hiéu sudt
cO khi . Do d6 khi tinh todn cong cUa chu trinh thuc t€ ta khong xét dén nira. Tuy nhién, d€ tinh toan

d0ng luc hoc, ta van phai dung dudng nap r-a va thai b"-r. Th{ tu dung céc dudng d6 nhu sau:

Dung diém b" & gilta doan thang a-b. TU a va r, k& cdc dudng song song v6i truc hoanh. Chon
di€m b" trén dudng thai cudng blc sao cho dudng cong khong bi gdp khiic. Dung di€m 1" theo géc
déng mudn cUa xu pap thdi nhG vong tron Brich. V& dudng cong 1ugn dé€u tU ' 1én r va dudng cong
luon déu qua cic di€m b', b", b" sao cho cic dudng cong ay khong bi gay khiic.

* POI vGi dOng cO xing bOn ky.

D€ dung do thi cong chi thi thuct€ a'-c'-c" -z -b'-b" - b - a', ta gach bo céc dién tich I, 1T,
I va IV trong d0 thi cong chi thi 1y thuyét (hinh 3).

Dién tich I do viéc danh 10ra s6m & di€m ¢’ giy ra. Khi d6 m&t phan hén hgp bi chdy sGm nén
dp sudt cuGi qud trinh nén thuc t€ p_ (Ung vi di€m c") 16n hon 4p sudt cudi qud trinh nén thudn tuy
pe (Ung v&i di€m c). Pi€m ¢’ dudc x4c dinh theo géc danh 10ra sém va nhd vong tron Brich. Pi€m ¢"

dugc xdc dinh theo quan hé sau:

Pe=(LI5 125)p. [MPal p,

Dién tich IIT xudt hién do qu trinh chdy xdy ra vGi thé tich ting dan trong khi Iugng hdn hop
chdy va tOc d0 tod nhiét clia phdn Ung chdy gidm dan. K&t qua 1a 4p sudt trong xi lanh dOng cd thay
d6i tur tlr theo mOt dudng cong lién tuc va gid tri cla 4p sudt 10n nhat p; nh® hon gid tri p, & chu
trinh ly thuyét. Gid tri cla p'Z dugc x4c dinh trong khodng sau:

p;= (0,85 0,90)p, [MPa]

Cic dién tich cla phan dudi d6 thi ciing dugc hi€u chinh tudng tu nhu 3 dOng cd diesel bOn

* DOi vOi dOng cO hai ky:

Phan trén cUa do thi dugc hi€u chinh nhu ddi v6i dOng co bOn ky. Phan dudi dugc hi€u chinh
theo ddc di€m riéng cUa dOng cO hai kY. PO thi dugc hiéu chinh thong qua thi du ddi v6i dOng co hai

kY c6 qua trinh thai sdn vat chdy qua xu péap (hinh 4). Ap sudt trong xi lanh dOng co gidm theo dudng
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cong b'- b" - r tU khi m& xu pap thai (di€m b') cho d€n khi pit tdng xudng d€n PCD (di€m r). Sau d6 4p

sudt khi quét van gilr mOt gia tri khong d6i cho d€n khi clra quét déng (di€m a).

D6 thi dugc hi€u chinh bang cich gach bd dién tich I va b8 sung dién tich II. Trong d6 dién
tich I 12 cong tOn hao do m& s6m xu pdp thai, dién tich II bi€u dién cong dan nd cla khi quét va khi
thdi. Pi€m b' Ung v6i thdi di€m bat ddu md xu pap thai, di€m b" dudc 18y & gilta doan thang b-a.
Pulng cong b'- b"- r dugc 1ugn déu nhu hinh vé& va doan r-a song song vGi truc hoanh Ung véi dp

sudt p--

$.4. DUNG PAC TINH NGOAI cUA PONG CO.

4.1. Khdi quat

Pdc tinh ngoai 14 d6 thi biu dién sy phu thuOc cUa cic chi tiéu nhu cong
sudt ¢ ich N, md men xodn c6 ich M., lugng tiéu hao nhién li€u trong mOt gid
G, va sudt tiéu hao nhién li€u c6 ich g, vao sO vong quay cUa truc khuyu n
[v/ph] khi thanh ring bom cao dp cham vao vit han ché (d0i v&i dOng co
diesel) hoac budm ga m3 hoan toan (d6i v&i dOng cO xing).

DO thi nay dugc diing d€ danh gia su thay ddi cac chi tiéu chinh cla dOng
c0O khi sO vong quay thay d6i va chon s vong quay sU dung mdt cich hgp 1y
khi khai théc.

Pdc tinh ngoai dugc dung bang cic phudng phap nhu thuc nghi€ém, cong
thUc kinh nghi@ém hodc bang vi€c phan tich 1y thuyét. O ddy gibi thiu
phuong phép dung bang cic cong thitc kinh nghiém cla Kho-1u-stOp Lay-déc-
man. Dang duOng ddc tinh phu thulc vao nhi€u y€u t6 khic nhau nhu kiéu
dOng co, phuong phép tao hOn hgp, v.v... nén ta xét riéng d6i vGi tlng truOng
hop cu thé.

4.2. Thir twr dung cdc duong dac tinh.

a- DOi vOi ddng cO xdng:
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P& dung dudng ddc tinh, ta chon trudc mOt sO gid tri trung gian cla sO
vong quay n trong giGi han gilta Ny, VA N 101 tinh céc gid tri bi€n thién tUong
Ung cUa N,, M., G, g theo cic bi€u thic sau:

2 3
n n n
N N a— b — c. — KW
© emax nN NN nN KW
n n 2
Me MY 1 a— b — [Nm]
NN nN
n n 2 g
N
1,2 a— 0,8.b.— —
ge ge nN nN kWh

Trong do:
Nema 12 cong sudt ¢ ich 16n nhat tinh dugc, [KW];
nn:sO vong quay Ung v&i cong sudt 16n nhat, [v/ph];
MY : m6 men xo0dn c6 ich Ung vGi sO vong quay ny, [Nm];

N

g : sudt tiéu hao nhién liéu c6 ich Ung v&i sO vong quay ny,

9
KWh

N., M., g.: la céc gia tri bién thién cUa cong sudt, md men xoan va suat
tiéu hao nhién li€u c6 ich Ung vGi tlng gi4 tri s6 vong quay dugc chon trudc.

Gia tri M, con c6 thé dugc xdc dinh theo cdp gid tri cla N, va n tuong
Ung theo bi€u thic:

3.10°'N,
n

M, [Nm]

Vv
Trong d6: N. [KW];n — .
g [KW] oh

Gi4 tri bi€n thién cUa G, dudgc xic dinh theo tUng cdp gi4 tri tuong Ung
cla g. va N, theo bi€u thlfc:
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k
Gnl = e Ne Fg

. k
Trong d6: g. dugc tinh bang Wgh va N.: [KW].

Két qua tinh todn dugc thOng k& thanh bang (xem bdng 24) thong qua thi
du d6i vdi dOng co xdng. DUa vao céic sO liéu thu dugc, ta dung dudng dac
tinh 1én gidy ké ly.

K&t qua tinh todn céc chi tiéu. Bang 24.

SO vong quay [v/ph]
600 | 800 | 1000 2300 | 3400
Céc thong sO

N. [KW]
M. [Nm]
g. 9/ KWh

Gnl kg /h

Hxnh 5. Gifi thiOu ®Zc tYnh ngopi ciia ®éng c— x'ng vii ny,= 600 v/ph
vu ny = 3400 v/ph.

Tr*n ®Oy I nh+ng c«ng thgc ding khi tYnh to,n kiOm nghiOm ®éng c— &
chO ®é c«ng suEt lin nhEt. NOu tYnh to n & chO ®é m« men xo%n lin nhEt

Hxnh 5. §&c tYnh ngoui ciia ®éng c— x'ng
thx ¢ c th«ng s& Nemw ,MY , g van con 12 nhitng &n s0. P& xéc dinh céc thong
sO Ay, ta dung cic cong thlc da néu & trén d€ 1am bai todn ngugc. Muln thé, ta
lé'y céc thong sO di tinh Moy , NZ" vany, d6ng thOi lé'y thém gid tri ny theo tinh
ning kY thudt claddng co dé€ tinh cic gid tri Nem, MY, @Y. Cong thlc tinh cdc
thong sO dy trong bai todn ngUgc nhu sau:
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v Nu Nw. [KW]
nN nN nN
MN Memax
1 ™ v Nu 2 [MNm]
r]N r]N r]N
g ge g
° 0 N KWh
12 M 08 M
N nN

Sau d6 thuc hién bai todn xudi, 1ap bang va dung do thi theo th(r tur da
trinh bay.

b-- DGi vGi dbng cO diesel

Phuong phap tinh c4c chi tiéu va dung cic dudng ddc tinh doi véi dOng
c0O diesel cling tuong tU nhu doi véi dOng co xing. Riéng cédc bi€u thirc ding
dé€ tinh todn thi tiy theo phuong phap tao hdn hop clia dOng cO.

* POi vOi dOng cO diesel c6 bubng chdy thdng nhét (khong phdn chia)

2 3
N, N, 05 15 1 n

— [KW]
ndm rldm r‘dm

2

M, MY05 15 [MNm]
ndm ndm

n n ?
9. g'155 155~ T _£_
Ngm N KWh

Trong dé:
Neam: cOng sudt dinh mUc thu dugc trong tinh todn

Nan: sO vong quay Ung v&i cong sudt dinh mUc lh
p



MY, gY: md men xodn c6 ich [MNm] va sudt tiéu hao nhién li€u c6

7z g 2 ~ N . 7
ich KWh O sO vong quay dinh muUc ngp,.

N., M., g. 1a gi4 tri tuong Ung cUa cong sudt c6 ich, md men xoan

c6 ich va sudt tiéu hao nhién li€u c6 ich Ung v&i tlng s vong quay trung gian

dugc chon trude.n- gid tri cla bi€n sO dugc chon trudc [v/ph].

* POng cO diesel cé bubng chdy trubc

2 3
n n n
NezNedm 0’6_ 1’4 — _ [KW]
dm ndm dm
n n ’
M, MNo6 14— — [MNm]
ndm ndm
n n ?
N12 12 £
e Ge dam Ny KWh

* POi vOi dOng cO c6 bubng chdy xody I6c

2 3
n n n
N. =N, 0,65— 1,35 — —_— [KW]
dm r]dm dm
2
N n n
M., M, 065 1,35— — [MNm]
r]dm ndm
n n ’
9. g'13 135 _E_
Ny Ny KWh

Gi4 tri cUa G, dugc xdc dinh theo bi€u thlfc chung nhu 3 dOng c0 xiing.

Khi tinh todn 3 ch€ d0 cong sudt dinh mUc, viéc 1ap bang d€ thOng ké
két qua tinh todn ciing nhu dung d6 thi dugc ti€n hanh tuong tu nhu & dOng
cO xang.

Né€u tinh & ché d0 md men xodn 18n nhat, cic gia tri cUa Neg,, MY, gV
ciing dugc xdc dinh nhd bai todn ngUgc tUong tU nhu' & dOng cO xing.
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PHAN III
TINH TOAN PONG LUC HOC
P1. MUC PICH VA NOI DUNG

Phan tinh todn dOng Iuc hoc cla d6 4n nham xéc dinh quy ludt bi€n thién cla luc khi thé, luc
quén tinh va hgp luc tac dung Ién pit tong cling nhu céc 1uc ti€p tuy€n va phdp tuy€n tic dung 1én bé
mat c¢6 khuyu. Trén c0 sG d6 sé xdy dung db thi véc ta luc (phu tai) tic dung 1én bé mat c6 khuyu,
¢6 truc va bac dau to thanh truyén ciing nhur d6 thi mai mon bé mat. TU cdc dO thi véc tO phu tai ta
bi€t dugc mOt cich dinh tinh tinh trang chiu luc cUa bé mat va mlc dd dbt bi€n cUa tai thong qua hé

s0 va dap.
Phan nay gdm nhitng n0i dung chinh sau day:
a- Tri€n khai d6 thi cong chi thi thanh d0 thi luc khi thé tic dung 1én dinh pit tong.
b- Xay dung d0 thi luc quén tinh cUa cic khOi luong tham gia chuy€n dOng tinh tién.
¢c- Xdc dinh d6 thi hgp luc cla luc khi thé va luc quéan tinh chuy€n dOng tinh tién ;
d- Phan tich hgp luc ra céc luc thanh phan nhu 1uc ngang N, 1uc ti€p tuyén T, Iuc phap tuyén Z.
e- Xdc dinh cdc 1uc qudn tinh ly tAm P, va P..
f- Xay dung d0 thi véc to phu tai (dtvtpt) c6 khuyu.
g- Tri€n khai dtvtpt c8 khuyu thanh d0 thi dang: Q. -  va xdc dinh hé s6 va dap.
h- X4y dung dtvtpt bac dau to thanh truyén.
i- X4y dung d6 thi mai mon.

k- HuGng dan céch trinh bay céc d0 thi trén t& gidy 6 ly khG A, va khung tén theo TCVN 3821-
83.

Do tinh ph8 bi€n va Uu thé hdu nhu tuyét doi cla céc loai ddng cO 4 kY trong linh vUc quan sy
nén nQi dung chl yéu dugc danh cho céc ddng co 4 ky. HQc vién can tham khdo thém séch gido khoa

khi tinh to4n cho dOng co 2 ky.

P2. TRIEN KHAI PO TH| CONG CHi THI p -V THANH PO THI LUC KHI THE P, TAC
DUNG LEN PIT TONG, THEO GOC QUAY
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DO thi cong chi thi th€ hién su bi€n thién 4p sudt tuyét d6i bén trong xy lanh theo su thay dbi
thé tich cUa xy lanh trong su0t mOt chu trinh cong tic (hai vong quay cUa truc khuyu - tuong Ung véi 4
hanh trinh cUa pit tong d0i vGi dOng cO 4 ky hodc mOt vong quay truc khuyu - tuong Ung v4i 2 hanh
trinh cUa pit tdng d0i v&i dbng co 2 ky).

Luc khi th€ dugc tao bGi su chénh 4p sudt gilra mat trén va mat dudi dinh pit tong va dudc xac

dinh nhu sau:

D2
P P R 2 [MN]

Trong d6:

p: 4p sudt khi thé trong xy lanh, [MPa];

po: 4p sudt phia dudi dinh pit tong, [MPa];

D: dudng kinh danh nghia cla pit tong, [m].

D0i v&i ddng co 4 kY ta thudng chon p, 1a dp sudt mdi trudng (- 0,1 MPa). POng cO 2 ky quét
thang ki€u. BAC-204, 206 ciing dugc chon tuong tu. BSi vGi ddng co 2 ky quét vong ki€u ddng co
xe mdy thi vi€c chon phUc tap hon bdi khi c(ra quét va clra nap déng thi 4p sudt phia dudi dinh sé ting
cao hon 4p sudt mdi trudng do bi nén. Ciing tudng tuU nhu vay khi clra nap déng va clra quét md. Con
khi cUra quét déng, cCra nap m@ thi phia dudi dinh 1ai xudt hién dd chan khong. Muc dich cla viéc tao
d0 chan khong 1a d€ hit cuBng bl xing va khong khi qua b0 ché hoa khi. Do pit tong chuyén ddng c6
gia tOc nén dO chan khong ciing nhu 4p sudt du phia dudi dinh pit tong thay d6i lién tuc. Do vay, d6i
vGi dOng co hai kY ki€u nay can chon ba tri sO 4p sudt trung binh tudng duong Ung cho ba giai doan

dé€ nang cao d0 chinh xic cho két qua.

Cic trj s 4p sudt tuong Ung bi€n thién lién tuc va phu thudc vao nhi€u yéu tO nhu téc do pit

tong, mUc d0 10t khi, cdn trd khi dOng cla bd ché hoa khi va bau 1oc. Ta c6 th€ chon so bd nhu sau:
- Giai doan c(ra quét va cUra nap déng : 0,13 0,18 MPa;
- Giai doan cUra quét déng, clta nap md: 0,05 0,09 MPa;
- Giai doan c(ra quét m&, cUta nap déng: 0,12 0,15 MPa.

Viéc chon nhu vay sé& lam cho k&t qud tinh Iuc khi th€ chinh x4c hon song s& phlc tap cho

viéc tinh todn. Vi vay ta thuOng chon p, 1a dp sudt moi trudng (coi nhu phia dudi dinh pit tong ludn
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thong v&i moi trudng bén ngoai) d€ don gidn cho viéc tinh todn. Khi x4c dinh hiéu sudt co khi ta chon
vé phia thdp hon d€ tinh ca tiéu tOn cong sudt dan ddng bom nén khi quét vio cong t6n hao co khi.

Luc P, dugc coi nhu tap trung thanh mOt véc tO tic dung dOc theo phurong dudng tAm xy lanh
va cat dudng tim chot pit tong (bO qua hé s 16ch tim k d€ don gidn hod viéc tinh ton).

D€ thudn tién cho viéc tri€n khai d6 thi cong thanh d0 thi luc khi thé theo géc quay  cla
khuyu truc thi phdi 1am nhu sau:

- Dung truc hoanh (truc géc quay ) ngang bang vGi dudng nam ngang th& hién p sudt p, clia
mdi trudng trén dO thi cong. POi vdi ddng cO 2 ky quét vong khi tinh toan bi€u thlc Py va khi v& d0 thi

ta cling coi nhu dp sudt phia dudi dinh pit tong 1a khong d6i va bang p, cho don gidn.

. s D? MN
- Truc tung thé hién luc P, vGity 1€ xich p= ,, —_—
4 mn
Trong d6:
MPa | | ) L ) o ) ]
R l1a ty 1€ xich 4p suat trén dO thl cong. Viec chOn ty 1€ xich luc nhu vay, tuy phai
mm

ch&@p nhan chir s6 1€ sau d&u phdy song ddm bdo chiu cao d0 thi 4p sudt va do thi luc khi th€ bang
nhau, thudn 10i cho viéc tri€n khai va ki€m tra trén t0 6 ly kh@ A,. Viéc phan b0 vi trf va kich thudc

cUa cdc do thi trén tG A, s€ dugc dé cap ty my trong muc .9 & cudi phan nay.

Viéc x4c dinh quan hé gilta chuyén vi pit tong va géc quay  c6 thé thuc hién bang phuong

phdp vong tron Brich, cdc budc nhu sau:

- V& phia dudi truc hoanh d6 thi cong p - V vé& nlra dudi vong tron Brich (d€ tiét kiém dién
tich) dudng kinh AB bang khodng céch tU PCT tGi PCD trén do thj p - V, tim 0, (dudng kinh AB nay
tuong Ung v&i S = 2R cla dOng cO thuc); A tuong Ung véi DCT.

A . - . . o AB.
- V& phia diém chét dudi, xac dinh di€m 0' sao cho 00' T

- TU 0' dung tia tao géc  vGi 0'A, tia niy cat vong tron Brich tai m6t di€m. TUr di€m d6 dung
dudng song song vGi truc dp sudt, cat do thi cong tai di€m tuong Ung (v&i qud trinh nap, nén, dan nG
hodc thai). TU giao di€m d6 giéng ngang sang d6 thi luc khi th€ va cat dudng thang dlng tudng Ung
giéng tU truc  1én. Giao di€m d6 chinh 12 dd 18n cUa luc khi thé tai géc  tuong Ung trén dO thi luc
khi thé P- .
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-Lan lugt dung géc  16ndan (vidu = 15° 30°, 45° 60°, ...) va ti€n hanh tuong tu nhu trén ta

dugc tap hgp cic giao di€m trén do thi P, -

- N6i céc giao di€m nhan dugc bang dudng cong lién tuc ta dugc d6 thi bi€n thién cla luc khi

thé€ theo géc quay  cUa khuyu truc trong mOt chu trinh cong tic cla xy lanh.

- D6i vGi dOng cO 4 kY, truc hoanh th€ hién géc  tlr 0° d€n 720°, con d6i vdi dOng cO hai ky
thi truc hoanh dugc bo tri Ung v&i géc quay tlr -180° t&i +180° (va nhu vay trUc tung, tuong Ung v&i
luc khi thé&, 1uc quén tinh P; va Iuc tOng P s& nam & gilra 6 N°2). Viéc chon ty 1& xich  dugc quy

dinh cu thé trong muc D9.

- C6 thé s dung bi€u thlc chuyén vi thay cho vong tron Brich, thong qua ty 1€ xich tuong Ung
v&i AB (hodc vGi thé tich tlc thdi V,) d€ xic dinh dp sudt trong Xy lanh tai vi trf géc quay ~ bat ky
cUa khuyu truc. Thong thuOng, céch tinh nay dugc thuc hién trén mdy vi tinh va nhu vay tir chuyén vi

ta c6 thé tich tUrc thdi tuong Ung, thong qua do thi cong p - V 1a xdc dinh

Hinh 6. Nguyén 1y trién khai p - V b@ng vong tron Brich
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dugc 4p sudt trong xy lanh ma khong phai v& vong tron Brich. Vi nhitng chuong trinh tinh toan nhiét
tién ti€n hon thi ngudi ta c6 thé xic dinh tryc ti€p tri sO 4p sudt theo tlng géc  ma khong can phdi
vé d0 thi cong.

- Cho di1 1a cd cdu KTTT thudng & dang 1&ch tam (dOng cO xing) thi trong d6 4n mdn hQc ta van
coi 1a CCKTTT giao tim d€ don gidn khi tinh toan.

- P6i v8i dOng co V st dung thanh truyén chinh-phu nhu ho ddng co
B - 2 cla Lién X6 cii, do khé xdc dinh dugc d0 thi cong cla xy lanh ddy phu nén cho phép don gidn
hod trong pham vi d6 4n mén hoc bang cach coi d6 thi cong, hanh trinh, chuyén vi, ty sO nén & diy
phu ciing giGng nhu & diy chinh.

Thutc ra thi khé xdc dinh dugc hanh trinh pit tong ddy phu ciing nhu khé xéc dinh dugc quy ludt
bi€n thién cUa chuy€n vi va ty s6 nén cUa diy d6 nén quy ludt bi€n thién dp sudt, nhiét d0 ciing khong
th& xdc dinh chinh xdc dugc. Vi nhimg phép tinh todn gan diing, ta bi€t rang hanh trinh pit tong day
phu 16n hon. BGi vay buOc ngudi thiét k€ phdi chon céc tri sO | va 1, sao cho su khac biét 1a nho
nhat (vi du 3,6% d6i vGi ho ddng cO B - 2). Ngoai ra con phai thi€t k€ ndp may day phu c6 thé tich
bubng chéy V. khic di nham muc dich dat gid tri gan bang nhau ddi vGi ca hai ddy. Cho dii 1a ty s
nén c6 bang nhau di ching nira thi hanh trinh, chuy€n vi va quy ludt chdy ciing khong thé giéng nhau
nén do thi cong s& khong hoan toan nhu nhau. V& mat cong nghé, do hai ndp mdy c6 thé tich bubng

chéy khac nhau nén khong th€ 1ap 1an cho nhau dugc.
P3. QUY DAN KHOI LUONG CHUYEN PONG

3.1. Khéi luong chuyén déng tinh tién m;.
Kh6i 1ugng chuy€n dOng tinh ti€n m; dudc xéc dinh theo biéu thirc:
m; = m, + m. + m, + m;+my [kg]
Trong d6:
m,: khGi Iugng toan b0 pit tong, [kel;
m,: khoi lugng céic xéc mang, [kg];
m,: khoi luong chot pit tong va khod ham, [kg];
m,: khoi lugng gulc trugt (néu co), [ke].;

m;: kh6i 1ugng thanh truyén quy dan vé dudng tim chot pit tong, [kg].
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Cic kh6i lugng thanh phan nay thudng dugc cho san d6i vGi ting loai dOng co trong phu luc
kem theo. N&u khong cho san thi phdi tim tai liéu, catalog hodc ding cic phuong phép khac nhau (nhu
phuong phép can, phudng phap tinh qua thé tich va ty trong, phuong phap da gic luc... ) d€ xac dinh.

Néu pit tdng c6 khoang chlta dau lam mat hodc v&i muc dich khéc thi phdi tinh thém khoi
lugng dau chlra trong khoang.

KhGi lugng m; coi nhu dugc tap trung tai giao di€m tam chOt pit tong v&i dudng tim thin
thanh truy€n, va do ta coi CCKTTT la cO c8u giao tim nén duOng tim chOt pit tong cling cat dudng
tam xy lanh. Nhu vy khGi Iugng m; sé chuy€n dbng tinh ti€én qua 1ai doc theo dudng tam xy lanh vGi

chuyé€n vi, van t&c va gia tdc nhu cla pit tong.

3.2. Kh6i luong thanh truyén va khuyu truc.

+ Toan bd khoi lugng thanh truyén dugc quy dan vé€ dudng tim dau nho (tham gia chuyén

dOng tinh ti€n) va vé dudng tim dau to (tham gia chuyén dOng quay) theo nguyén 1y sau:
myg = m; + mp
m111 =m, 12.

Phan khoi luong quy dan m, coi nhu tp trung tai tim ¢6 khuyu, quay xung quanh truc khuyu

v&i vantbc , ban kinh R giy nén luc P.

+ Kh6i lugng khuyu truc

Phan khoi lugng khong cin bang cla hai ma khuyu va ¢8 khuyu (sau khi trr bd phan khéi
lugng gy luc quén tinh tuong dudng vGi céc doi trong) dugc quy dan vé dudng tim c6 khuyu va ky
hiéu 13 my,; my, ciing quay quanh duGng tAm truc khuyu v3i van tOc géc  va ban kinh quay R giy nén
luc qudn tinh ly tim P, nhung chi tic dung Ién cic bac ¢ truc ma thSi. Trong khi d6 P, vlra tac dung
1én b& mat c6 khuyu vUra tic dung lén bac c0 truc.

Khi quy dan khGi lugng thanh truyén, can chd y ba truGng hgp sau:

a- TruOng hop thanh truyén ki€u chinh-phu(vi du trén ho ddng cd B-2 clia Lién Xd cii).

KhGi lugng thanh truyén chinh va thanh truyén phu dugc quy dan vé tam dau to va tim dau
nhO cla tlng thanh truyén tuong Ung gibng nhu da néu G phan trén. Sau d6, phan khoi 1ugng quy dan

vé dudng tdm dau to thanh truyén phy m,, dugc quy dan ti€p vé dudng tim dau nhd thanh truyén

chinh va dudng tim dau to thanh truy€n chinh theo cac bi€u thitc dudi day:

me+ My, My, My,
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m,,.ls myl,

Trong d6 m,, 12 khOi lugng cUa ban than chGt phu khod ham chOt va lugng dau boi tron chlra

trong khoang r&ng phia trong long chét phu.

Hinh.7. SO d6 nguyén 1y quy dan thanh

truyén chinh - phu

Nhu véy khéi lugng quy dan vé tdm dau nhO thanh truyén chinh sé& 1a m, + m'2p [kg] va tham

gia chuyén dOng tinh ti€n cling pit tong ddy chinh. Con kh6i Iugng quy dan vé tim dau to thanh truyén
chinh s& lam, + M, [kg].

b- TruOng hgp thanh truyén dOng dang 13p ndi ti€p (nhu ki€u 13p trén CEE 130, AAC
53,66, BIC 238..)

Vi cic thanh truyén c6 k&t cdu giOng nhau, mOi ddu to ti€p xic riéng biét véi mOt phan nhat
dinh cUa bé mat c6 khuyu chung nén luc thanh truyén diy nay khong tic dung l1én phan bé mat cO
khuyu ti€p xiic v&i dau to thanh truyén day kia. B3i vay viéc quy dan khéi lugng thanh truyén dOng

cd ki€u nay giOng nhu d6i v&i dOng co mOt hang xy lanh.
c- Trudng hop thanh truy€n hinh nang-thanh truyén trung tim

Néu bac dau to thanh truy€n hinh nang va bac dau to thanh truyén trung tam ti€p xic truc ti€p
v@i tUng phan riéng biét nhat dinh cla c6 khuyu nhu th€ hién trén so dO (hinh 8) thi viéc quy dan
gibng hét nhu trudng hgp dOng cO V thanh truyén dong dang 1ap nbi ti€p. NEu dau to thanh truyén

hinh nang - trung tim c6 k€t cdu nhu trén so d6 sau (dOng co OOA 20).
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Hinh.8. SO dd ghép n6i dau to ki€u ti€p

xiic truc ti€p

Hinh.9. S0 d6 ghép nbi dau to ki€u gidn

1iép

Theo sO d0 k€t cdu nay, b& mat ngoai clla cOt bac dau to thanh truyén hinh nang dugc nhiét
luyén va gia cong tinh d€ tao thanh bé mat try déng tim v&i bé mat ¢ khuyu. Bac dau to thanh
truy€n trung tim s€ ti€p xc truc ti€p v&i b€ mat nay va thdng qua bac dau to thanh truyén hinh nang,
cdc luc khi th€ va quén tinh ciing tic dung 1én bé mat ¢ khuyu chung. BGi vay t6ng khoi lugng quy
dan cUa hai dau to cic thanh truy€n sé dugc xéc dinh theo bi€u thlc sau:

2
m, my;
1

KhGi lugng quy ddn m, nay coi nhu tap trung tai dudng tim bac dau to thanh truyén hinh

nang, dugc coi nhu dong tam vdi ¢d khuyu va s€ giy nén lUc quan tinh ly tdim P,, tdc dung 1én bé mat

¢6 khuyu khi truc khuyu quay vGi van t6c , ban kinh R.

P4. LUC QUAN TINH VA TONG LUC, LUC TIEP TUYEN
VA PHAP TUYEN
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Luc quéan tinh do kh6i 1ugng chuyén dOng tinh ti€n m; gay nén thudng dugc goi tat 1a luc quan

tinh chuy€n dOng tinh tién va ky hiéu 1a P;.
P.=-m.R *(cos + cos2 ).10° [MN]
Trong doé:
R: ban kinh quay cUa khuyu truc, [m];
: van tOc géc truc khuyu, [1/s];
: hé 50 két cdu clia dOng cO.
Luc P, thay d6i trong su0t chu trinh cong tic clia dOng cO va dugc coi nhur ¢é phudng tic dung
trung vGi phudng cla Iuc khi thé Py.
Dau (-) c6 y nghia tuong trung vé€ sU ngUdc chi€u gilra gia tOc va luc quan tinh.

Luc quén tinh chuyén déng quay P, do cic khGi lugng chuyén ddng quay vGi van tdc , ban

kinh R gay nén, ta cé:
P,=m,R 210° [MN]
Pi=muR 210° [MN]
P.=P, + Py [MN]
my gOm c6 khi Iugng my, va cdc khoi luong quy dan cla ma khuyu m .

my, = Mg + M [kel

m

m  2m,— [kel
R
2m,,- phan kh6i 1ugng khong can bang cla hai ma khuyu coi nhur dugc tp trung tai trong tim cich
dudng tam tryc khuyu véi ban kinh

Tuy P, Py c6 gid tri khong d6i khi dOng cO 1am viéc & ch€ d0 = const nhung phuong téc
dung 1ai quay vGi van toc  va ludn tring v&i phudng dudng tim cdc ma khuyu (néi chinh xéc 1a

phuong cUa bdn kinh quay).
TOng luc khi th€ valuc quéan tinh chuyén dOng tinh tién.
P =P.+P; [MN]

DE thudn tién ta 1dp bang bién thién sau:
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Bdang bién thién cla cic loai luc. Bang 25

Px Pk Pj P sin T cos Z Qck
[GGTK] [MPa] | [MN] [MN] [MN] [MN] [MN] [MN]
00
15°
Po=m R 200 = s oo [MN]

Khi 1&p bang bién thién cla cic 1uc can chi y t&i th( nguyén cho phit hgp. Luc quan tinh ly tAim
hudng tUr tAm quay ra ngoai.

Doi v&i 1uc quén tinh P; va Py, Py, do 4p dung cdc th(r nguyén [kg] cho khOi lugng, [1/s] cho
nén phai nhan thém vGi 10° d€ d8i thanh [MN].

Cac ham lugng gidc dugc tinh san trong cic bang cho G phan phu luc.
Dura trén k€t qua tinh Iuc P; trong bang 25, ta xay dung dudng cong bi€n thién Iuc P; trén dO thi

P- vGicingty1& xich p nhu d6i véi Iuc khi thé.

Sau d6 c6 thé cOng truc ti€p hai do thi P, va P, hodc dua vao bang bién thién P d€ xiy dung

do thi luc P (vGi cuing ty 1€ xich).

Sau khi ¢6 P can tra bang lugng gidc trong phan phu luc d€ xé4c dinh

sin _ cos

céc tri s6 clla ham va va dién vio bang trén.
Ccos CoSs

V&i mOi ddng cd cu thé, hé s6 két cau c6 mOt tri s6 nhat dinh. Ta c6 thé xdc dinh

R
|
cUa dOng cO can tinh todn r0i tra bang lUugng gidc v&i gia tri  xap xi gan nhat.
DE nang cao d0 chinh xic ta c6 thé 14p trinh cho mdy tinh va x4c dinh theo céc bi€u thiic sau:
o2
cos 1 sn
acsin  sin

Khi 13p trinh can chi § nhu sau:

81



Néu thi >0

2 3

. 2

Néu thi <0

4 3

. . sin Ccos
Sau khi c6 géc , ta lap trinh tinh ti€p cidc ham luQng gidc va
Cos cos

Do xdc dinh dugc  chinh x4c nén cdc tri sO cla géc  thu dugc s€ gan vGi thuc t&€ hon. Nhat

. 2. A 5 A e A XA e v 2 oaa
1adbi v8i dOng cO st dung CCKTTT léch tAm, n€u biét dugc hé s6 1é€ch thm Kk E thi két qua lap

trinh = arcsin [ sin ( - k)] s€ cang chinh xdc hon. Sau khi c6 két qud cUa cdc ham lugng gidc, ta xdc

dinh cdc tri sO tc thoi cla luc ti€p tuyén T va luc phap tuy€n Z va di€n vao bang theo cic bi€u thirc

sau.:
sin
T p SNC_) IMN]
cos
COS
Z P ¥ [MM]
COS

Dua vao bang bi€n thién ta xdy dung d6 thi bi€n thién cUa luc ti€p tuyén T va Iuc phap tuyén

Z. Cach b0 tri @0 thi nay nhu sau:
- PO thi dugc bé tri vé phia dudi d6 thi luc tOng, 1uc khi thé€ va luc quén tinh.

- Chiéu dai truc hoanh (th€ hién géc quay ) ding nhu d6i vGi dO thi Iuc tOng, néi cach khac 1a

tinh ti€n truc hoanh cla d0 thi 1uc xulng phia dudi.
- Truc tung thé hién luc T va Z c¢6 phudng tring v&i phurong truc tung cla do thi 1uc tEng.

- Chiéu cao cla toan b d6 thi chi€m khodng 1/3 chi€u rdng t0 6 ly A,.
. _ MN o .
-Sudungtylexich ,  —— phlihQp vakhdng ngoai hai truOng hgp: + = 7 hoac -
mm

=2 1 dé thudn tién cho viéc kiém tra.

DE tranh nhan 1an va sai s6t khi xdy dung d6 thi luc khi th&, 1uc quan tinh, luc tEng ciing nhu

luc ti€p tuy€n va phap tuy€n phdi chi y nhitng di€m sau:
- Tranh nham 1an ddu dai s6 khi 1ap bang bién thién;
- Chi y th( nguyén cUa luc va 4p sudt;
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- Chii ¥ nhirng di€m d&c trung khi ham lugng gidc d6i ddu hodc ti€p nhén tri s6 bang khong;

- D€ ting thém d0 chinh xac c6 thé€ xéc dinh thém mot s6 di€m xung quanh ving ma ham IUgng
gidc doi dau.

- Khi tri€n khai d6 thi p - V thanh d6 thi P,- , thuOng bi sai sét & viing 350 390°; dac biét 1a
trong khodng 350 375°khi ma qud trinh chay manh liét xdy ra va 4p sudt trong xy lanh dat gia tri cuc
dai, bdi vay can tinh thém nhitng di€m trung gian vi du Ung véi 355°, 362°, 365°, 370°, 372°, 375°...;

Ngoai ra, do c6 viéc hi€u chinh d0 thi cong tai viing ma& s&m xu pép thdi nén ciing can tinh thém
cdc di€ém trung gian trén d0 thi Iuc. Tinh chinh x4c cla vi€c xdc dinh cdc d0 thi luc sé anh hudng tGi

sai sO men xodn c6 ich M, & phan sau.

p5. pO THI VEC TO PHU TAI TAC DUNG LEN BE MAT cO KHUYU.

DO thi véc to phu tai (dtvtpt) tic dung 1én bé mat c6 khuyu hodc chOt khuyu (néu ché tao roi)
0i tat 1a dtvtpt ¢6 khuyu. PO thi nay phdn anh sy tic dung cla luc T, Z, va P,, 1én bé mat ¢6 khuyu

thong qua bac trong mOt chu trinh cdng tdc cla xy lanh, ta cé:

Qe T Z Pr [MN]

Cén chi y nhitng di€m sau:

- Luc quén tinh ly tim cUa ban than khuyu truc P, khong c6 tic dung nao 1én bé mat c6 khuyu

2 2

cua no.

- D6i v&i ddng co "V" thanh truyén dOng dang 1ap ndi ti€p thi dtvtpt ¢ khuyu chi phdn 4nh
tinh trang tic dung cUa cic luc thanh phan 1én bé mat c6 ti€p xiic v4i thanh truyén tuong Ung ma thoi.

- P0i v6i dOng cO V thanh truyén chinh - phu va dOng ¢ V thanh truy€n hinh nang-trung tim
(c6 k€t cau nhu ki€u dOng cO ____ -20) thi dtvtpt cd khuyu s& phan 4nh su tac dung dOng thoi cla cdc
thanh phén luc phép tuy€n va ti€p tuy€n ciing nhu luc quén tinh cla khoi lugng quy dan tGng thé vé
tam dau to gy nén, tlc la: éck T Z Erz [MN]

Ptvtpt ¢c0 khuyu dugc bé tri & phia dudi do thi cong, vGi chi€u cao [1/2 3/5] chiéu rOng tO

gidy 6 ly A,. Can phdi chon ty 1& xich céc luc cho phit hgp, nhung batbudc 1= 7= po.

Dung hé truc vudng géc TOZ; OT la truc tung hudng sang phdi, OZ 1a truc hoanh hudng xubng
phia dudi. Dua theo k€t qud tinh & bang bién thién xdc dinh cdc giao di€m Ung v&i véct0 T 7.
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NGi cic giao di€m d6 bang mOt dudng cong, ta dugc db thi luc thanh truyén Py, trong hé toadd ma
truc khuyu dUng yén, con thanh truyén quay tuong d0i géc  + so vdi truc khuyu v€ phia tréi.

TU 0, v€ phia chi€u duong truc OZ, xdc dinh di€m 0;sa0 cho 0,0 lTr2
(chi yt@ity 1& xich ( po= 1= ). V& vong tron ban kinh bat ky tugng trung cho bé mat cd khuyu,
vé kéo dai ma khuyu tugng trung v€ phia chi€u duong truc OZ. PO thi nhén dugc Ung véi géc O,

chinh 1a dtvtpt c0 khuyu vGi ty 1& xich g4 = 1.

Dang cla d6 thi dugc thé hién trén hinh sau:

Hinh.10. PO thi véc t0 phu tai c6

khuyu dng co mOt hang xy lanh
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Ta thdy phan dudi d6 thi nay (Ung vGi viing 360° 380° GQTK) & ché d6 md men s€ dai hon so
vGi ché d6 cong sudt bGi hai 1y do:

- Luc quén tinh nhd hon;

- Ap sudt cuc dai trong xy lanh 16n hon.

Day 1a dang d0 thi ddc biét, khong hoan toan 1a dang dbc cuc thudn tiy. BGi vy, d€ c6 hinh
anh truc quan hon, ta tri€n khai thanh d0 thi trong hé toa dd PEé cic :Qu- . Ptvtpt c6 khuyu tri€n khai
dugc b0 tri G phia dudi do thi luc ti€p tuy€n va phap tuyén, v&i chi€u cao khodng 1/3 chiéu rOng tO
Aq. Truc hoanh thé€ hién géc quay  dudc tinh ti€n tf truc hoanh cUa hai d0 thi trén xubng phia dudi.

Nhu vay truc tung th€ hién Qg phdi b tri tring phuong vdi céc truc tung cla hai d0 thi & phia trén.
Ung v6i tri s6 géc  cu thé trén truc hoanh ta xdc dinh tri s6 tuong Ung cla véc tO Q. trén

dtvtpt ¢ khuyu va thong qua ty 1& xich ¢ (chon thich hgp cho d6 thi Q- ) ta x4c dinh dugc mbt
di€m nhat dinh trén d6 thi Q . Lan ugt ti€n hanh tuong ty d6i véi cdc tri s6 ti€p theo clia goc  ta

dugc tap hgp cic giao di€m. N6i ching 1ai bang mOt dudng cong lién tuc ta dudc do thi Qu-

+ Xdc dinh tri sO tai trong trung binh tac dung 1én bé mat ¢4 khuyu:
i

) Q cki
Q ckTB :

i

[MN]

DE ting dO chinh xac can diing phuong phdp tich phan dudng cong d€ tim dién tich. Sau dé 1ay

dién tich chia cho chi€u dai s& dugc chi€u cao cla hinh ch( nhat tudng Ung.

Chiéu cao d6, thdng qua ty 1€ xich , chinh 1 tri sO véc tO tai trong trung binh Qurs. Viéce s

dung t0 6 ly cho phép ta d& dang xéc dinh dién tich bang phudng phap d€m 6 mm>.

Cén chi ¥ 1 nhitng hinh thang vuong ddy 1én 1 mm, ddy nho dang duGng cong phdi dugc "bu
trlr dién tich" khi d€m 6. Sau khi x4c dinh Qus, ta k€ mOt dudng song song vGi truc hoanh thé hién

Qucrs (ty 18 1& xich ) 1én d0 thi Q-

+ Heé s0 va dap

Q ck max

ckTB

Tim trén d6 thi Quma V2 tinh

+ X4c dinh tdi trong riéng:
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Qe MN
lc.dc m?

e

Trong d6: 1.- chi€u dai ti€p xdc va d. 1a dudng kinh cla ¢6 khuyu, [m]. q.

Sau khi xdc dinh , Qemaxs Gew thi so sdnh ching v&i céc gid tri cho phép cho san trong cac sach

gido khoa d€ két ludn vé tinh trang chiu tai cUa bé mat.
+ Vi tri khoan 16 dau boi tron.

Vi tri khoan 16 d&u béi tran t6i Uu cho ché dd dugc tinh todn va vé& dtvtpt & ¢6 khuyu c6 thé
xéc dinh trén cO sG d6 thi mai mon tuong trung hodc c6 thé xéc dinh truc tiép trén dtvtpt ¢8 khuyu. Cach

ti€én hanh nhu sau:

- TU tdm O, v& cdc vong tron dOng tim tugng trung cho bé mat ¢ khuyu réng. Néu c¢6 khuyu

ddc thi chi cAn mOt vong tron.
- V& tugng trung ma khuyu vé phia chi€u duong truc OZ.
- TU O, ké hai duGng ti€p tuyén véi do thi .

- PuOng phan gidc vGi géc tao bdi hai ti€p tuy€n chinh 1a phuong khoan 16 ddu nhOn, cédch tim

dudng phan gidc dugc thé hién trén hinh 11.

- Céch vé& nhu da néu chi phit hgp cho trung hgp dtvtpt khong di qua phia bén trai di€m tam O,.
Trudng hop dtvtpt di qua phia bén trdi di€m O thi xac dinh di€m B nao d6 nam trén doan do thi di qua
phia bén trdi di€m O, sao cho khodng cich O,B 12 nhd nhat. N&i BO, va kéo dai tdi khi cat vong tron
tugng trung cho bé mat c8 khuyu, d6 chinh 1a vi tri khoan 16 dau boi tron hgp 1y nhat cho ché d0 ta

dang tinh toén.

+ Ngoai phuong phap xdy dung dtvtpt ¢6 khuyu nhu da trinh bay, ta ¢6 thé tinh va 14p bang

bi€n thién Iuc tic dung doc theo thanh truyén:

Hinh.11. Cdch xdc dinh vi tri khoan

16 déu boi trom.
Sau d6 ding phuong phap hai vong tron 1&ch tim (vong tron 16n hon tdm O c6 banh kinh bang
chi€u dai 1 cUa thanh truy€n, vong tron nhd 0' ¢6 ban kinh bat kY, c6 tim cich vong tron 16n mOt

khodng cdch 00' = R, chd y 1a ty 1€ xich cUa 1 va R nhu nhau). Hay ty tham khdo thém trang 29, 30, 31
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tap 1 cubn "K&t cau va tinh ton dOng cd d6t trong" cUa Nha xudt ban Pai hoc va Trung hoc chuyén

nghiép. Ha Noi 1972..
p6. PO THI VEC TO PHU TAI BAC PAU TO THANH TRUYEN.

Dua trén dtvtpt ¢8 khuyu ta c6 th€ xay dung dtvtpt bac dau to thanh truyén theo phuong phap

truyén thOng. Céc budc ti€n hanh nhu sau:
- V& dang dau to thanh truyén vdi tam 0 1én t0 gidy béng mO.

- V& vong tron tim 0, ban kinh bat ky. Xac dinh diém 0° 1a giao di€m cla vong tron d6 vGi

dudng tam cUa than thanh truyén.

- TU 0° danh ddu cic di€m 15, 30, 45 ... trén vong tron d6 theo chi€u quay truc khuyu tudng Ung
v@icdc goc 15°+ 5,30+ 3, ... 46 thudn tién ngudi ta thudng 18p bang bi€n thién clla va +

theo

- D&t chOng tO gidy béng md 1én dtvtpt ¢ khuyu sao cho tdm 0 tring v&i tam 0, cUa ¢ khuyu

tuong trung, di€m 0° tring vGi chiéu duong truc 0Z.

Dénh ddu di€m 720° hién Ién & gidy béng mO bang di€m 720 (tlc 0). Nhu vy, véc td tOng
luc tic dung 1én bé mat ¢ khuyu tai vi tri = 0° da dugc chuyén dbi tuong duong thanh véc to tng
luc tic dung 1én bé mat bac dau to tai vi tri tuong Ung v&i géc quay  dy cla khuyu truc. Vi tri sO
cUa hai véc t0 1a nhu nhau, chi c6 chi€u 12 nguQc nhau nén d€ khoi phai thay d6i ddu cla tri s6 Iuc, ta
xdy dung hé toa d0 T'0Z' trén t0 gdy béng md (xem hinh dudi) c6 chi€u 0Z' huéng v€ phia dau nhd.

- Lan lugt xoay t0 gdy béng md cho cic di€m 15, 30, 45... tring vGi chi€u dudng truc 0Z va
d4nh ddu cdc di€m tudng Ung hién Ién tlr phia dudi tO gidy béng mo.

- NGi cdc di€m d6 1ai, ta dugc dtvtpt bac dau to thanh truyén trén td gidy béng mo.

+ Ciing giGng nhu vGi trudng hop dtvtpt cd khuyu mac du c6 hé toa d0 P& Cic nhung day l1a
d6 thi dang an ch( khong phdi dang dOc cuc thudn tuy va cting khong phdi do thi trong hé toa d0
vudng goc.

Ngoai phudng phép vé truyén thOng nhu di dé cép, ngay nay ta c6 thé vé& dugc truc ti€p do thi
nay trén mdy tinh ma khong can phdi vé& dtvtpt c6 khuyu. Sau khi tinh todn ddng luc hoc, 1dp bang
bi€n thién va vé céc d0 thi bang chuong trinh (kém theo trong phan phu luc) ta c6 bang bién thién clia

luc T, Z va x4c dinh dugc géc  tuong Ung.
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Phuong phép vé€ trén mdy dua trén céc ludn cU sau :
- Gid thiét rang truc khuyu dUng yén, xy lanh quay vGi van t6c  theo chi€u ngudc 1ai.
- S0 d6 KTTT dugc thé hién trén hinh 13.

Hinh.12. Ptvipt bac dau to thanh

truyén

Y 2 2 /\
- Khi xy lanh quay quanh duOng tdm 0, cUa truc khuyu géc = A,0,0

~ . e P ~ ~ 2 ‘~
thi thanh truy€én quay tuong dOi v0i b€ mat cO khuyu géc  + = A,0,0. Lic d6 véc to O1 E Qck

la véc t0 tOng Iyc tic dung I1én b€ mdt c¢6 khuyu va véc to phan luc Q Qck 1a vée to luc tic

dung 1én bac dau to thanh truyén.
/\ /\
Goigéc =A0Eva =EO,O tacé quan hé:

= —+ -
Hinh.13. SO d6 khuyu truc

thanh truyén va cdc lUc tdc

dung

Khi véc to QCk tao vGi chi€u am truc 0Z géc  thi véc to (_?B cting tao vGi chi€u am truc 0,7,
gbéc saocho =
Géc  dugc xdc dinh béng bi€u thirc sau:
T
Z P

r2

arctg

Trong bi€u thic nay T va Z 18y vGi ddu dai s cUa chiing, con P, 18y v&i ddu duong.

Céc di€u kién kem theo khi 1ap trinh nhu sau:
AT 0:Z-Pa<0 0 3

b)T 0;Z-P,=0

N |
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0T 0;Z-R,>0 —
2

3
d)T>0;Z-P,>0 —
2
3
e)T>O;Z—Pr2:O -
2
3
f)T>O;Z-Pr2<0 ? 2

Né&u gid thiét rang thanh truyén dlng yén con khuyu truc quay quanh tim 0, v&i van tdc nao

d6 dé€ tao thanh géc + tuong Ung thi ta c6 thé thi€t 14p hé toa dd cd dinh T,0,Z, nhu trén hinh .13.

N — 5 2
DO dai véc 0 ‘QB‘ \/T z P, [MN]
Quy chiéu véc tg 53 1én hai truc cQa hé T,0,Z,, ta dugc:
T, Qg .sSn
Z QB .COSs

DE thudn tién, ta 1ap bang bién thién sau:

Bdng bién thién cUa cdc thanh phdn luc Bang 26
+ QB = T] Z]
["GQTK] ["GQTK] ["GQTK] [MN] ['] ['] [MN] [MN]
00
720°

Khi 1ap trinh can luu ¥ chuy@n d6i gée tlr don vi radian thanh [°]

Lap hé toa dd T,0,Z, va vé sd d0 dau to thanh truyén tim 0,, ddu nhd quay v€ phia chi€u
duong truc 0,Z, nhu hinh dudi.

Theo tri s6 da tinh thuc hién viéc vé& db thi. Toan bd cic budc tinh va vé& da dugc 1ap trinh
(xem phu luc), két qud c6 dang ding nhu cla phudng phdp diung tO gidy béng mO di néu & phan

trudc.
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Hinh.14. Hé t0a d6 do thi véc t0 phu tdi

bac dau to

p7. PO THI MAI MON CO KHUYU.

PO thi mai mon thé hién mot cich tugng trung mic 6 mai mon bé mat ¢6 khuyu sau mot chu
trinh tdc dung cUa luc. D& c6 thé xiy dung dugc d6 thi mai mon, phdi cé dtvtpt cd khuyu. DO thi nay
dudc b6 tri & 6 gilra, phia bén phdi td A,. O phia trén ¢6 chi€u cao khodng 1/3 chi€u rong td 6 ly A,
diing cho d0 thi dudng dac tinh ngoai. C6 hai phuong phap vé€. Phuong phap th( nhat phlc tap, ton
thOi gian hon (tu tham khdo trong tdp 1 cubn két cdu tinh toan dbng co, Nha xudt ban Pai hoc va

Trung hQc chuyén nghi€p). Phuong phap th( hai gdm cdc budc sau:

- Trén dtvtpt c6 khuyu, v& vong tron tugng trung cho bé mat va chia thanh 2n phén bang nhau,

vi dU chia thanh 24 phan va danh sO nhu trén hinh sau:

Hinh.15. Chia vong tron tUong
trung bé mdt cO khuyu thanh 24
diém, cdch ddnh s6 va xdc dinh

pham vi tdc dung cUa lUc.

90



- Tinh hgp luc Q' cUa tat cd céc luc tic dung 1an 1Ugt 1én céc di€m 0, 1, 2, 3..., ky hiéu tuong

Ungla Q' , Q1 ; Q2 , ghi tri sO IUc va pham vi tdc dung 1én bang sau v&i gid thi€t laluc Q' tic

dung déu 1én tat ca cic di€m trong pham vi 120°, tdc 1a vé mbi phia cla di€m chia 12 60°.

Bang xdc dinh hop lUc tdc dung lén cdc di€m cla b€ mat cO khuyu.

Bang 27
0 1 2 3] 21 22 23
Hop luc [MN]
0= cernnees X X X X X...X X X X
Q= X X X X X...X X X X
Q'n= X X X X X...X X X X
Q'i = Q0= Q1= Q2= Q3= Q‘iz Q21= szz Q23=

- Xd4c dinh tGng luc tuong duong  Q cla tat cd cdc hgp luc  Q'tc dung 1én di€m th( i va ghi

vao cdc 6 hang dudi cuing.

- Trén dO thi, vé& vong tron tugng trung va ma khuyu nhU trén hinh.15. va ciing chia thanh 2n

phén bang nhau tuong Ung (vi du nhu trén hinh 13 24 phén bang nhau) danh s6 tir 0 t&i 2n-1. Chon

mOt ty 1& xich 1uc thich hop, dat cdc doan thang tuong Ung vGi  Q; tlr vong trdn theo hudng kinh vio

phia tam.

- N6i céc diém cubi cla cic doan thang 8y bang mdt dudng cong lién tuc réi gach nghiéng

phén dién tich ndm gilta vong tron va dudng cong lién tuc khép kin vira nhén dugc, ta dugc dé thi ma

phan gach nghiéng dugc coi nhu ty 1€ thudn vGi mlc dd mon clia bé mat sau mOt chu trinh tic dung clia

luc.

TUr d6 thi nay, ta chon vi tri mon it nhat d€ khoan 16 dau boi tron.

ps. PO THI TONG LUC TIEP TUYEN VA MO MEN TONG.
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Ta bié€t rang luc ti€p tuy€n gdy nén md men lam quay cdc khuyu cUa truc khuyu va truyén ra

ngoai ma ta quen goi 12 md men xodn M., ta cé:
Mc = Mi. co = T R cO-
Do ta gid thi€t rang s d0i v&i mOi dOng co tai mbi ch€ dd lam viéc 1a hang s6 nén quy ludt
bi€n thién cUa T chinh 14 quy ludt bi€n thién cla M; va M.. BGi vay, d0i v&i dOng cO 1 xy lanh, d0 thi

bi€n thién cUa Iuc tiep tuyen T vOi ty 1€ xich  —— s€ chinh la dO thi bién thi€n cua M. v0i ty
mm

1€ xich:

Nm
Me — T.R. cO- 106 -
mm

Trong d6: M. [Nm]; R [m]. Nhu vay ta khong can xiy dung d6 thi luc T n(ra ma chi can tinh ty
1€é xich m6i .
D0i vi dOng cO nhi€u xy lanh thi phdi xdc dinh mOt chu trinh bién thién cla luc T dua trén
th(r tu cong tdc va sO dO cO cdu khuyu tryc thanh truyén.
Néu dOng ca chi c6 mot tri s6 géc 1&ch pha cong tic, tlrc 1a:
180°.
i

thi chu trinh bi€n thién cUa luc T cingla .

Con doi vGi dOng cO c6 tu hai tri s& géc 1€ch pha cong téc trd 1én thi viéc xdc dinh chu trinh

bié€n thién cla luc T s& phlc tap hon.

P& don gidn cho viéc 1am d6 4n, nhu trén da gid thiét rang coi CCKTTT 14 ¢ c8u giao tim va
thanh truy€n chinh - phu nhu 1a thanh truy€n hinh nang-trung tim. V&i gid thi€t nhu vay, T, Z do céc
xy lanh gy nén 12 nhu' nhau va dé tinh T , Z .

Truc hoanh cUa d6 thi T - kéo dai 0°tGi ° con truc tung thi phdi dung ty 1& xich  phit hgp
déth€ hién T .

Ta chia d6 thi T thanh i ph@n bang nhau tudng Ung vGi chu kY 1&p 1ai cUa T r6i 1an luot dat
chOng i phan cla do thi T vdity 1& xich r 1én d0thi T - r0i cOng dO thi va ta duge T . Cach lam
nay vUa phlc tap va khé chon ¢ phi hgp. B&i vay ta ti€n hanh theo phuong phép 1ap bang tinh T

cho mt chu kY bién thién cla né, r0i chon 1 phit hgp d€ vé.
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Viéc 1ap bang dugc ti€n hanh dua trén bang bién thién 1uc ti€p tuyén T cla mOt xy lanh ma ta

da 1ap G trén va th( tu cong tac cla dOng cO. Céch ti€n hanh cu thé nhu sau:

- Xéc dinh géc cong tic , vi du dOi vdi dOng co mOt hang, 4 ky, 6 xy lanh:

180.4 o0
6

- TU th( ty cong téc ta xdc dinh vi trf tc thGi cla cdc pit tong:

0° 600° 480° 360° 240° 120°
TUr d6 suy ra rang:

Khi luc T, cQa xy lanh 1 bién thién t&r 0° 120° [GQTK] thi luc Ts cUa xy lanh th( 5 bi€n thién
tlr 600°  720°, luc T tUr 480°  600°, T, tir 120°  240° .v.v....

- Lap bang bién thién, vi du d6i véi ddng cd mOt hang 6 xy lanh 4 ky ki€u CEE 157...

Bang bién thién cUa cdc luc ti€p tuyén CEE 157 . Bang 28
1 T] 2 T2 3 | e 6 T() T
[d6 GQTK] [MN] [d0] [MN] [d0] [d0] [MN] [MN]
0° . 240° . 480° 360°
15°
120° 360° 600° 480°

Cic luc thanh phan Ty, T,, Ts... T; coi nhU ¢6 ciing quy ludt bi€n thién nhu nhau va tri sO dugc
13y tUr bang luc T di 1ap trudc.

Can chi y tGi ddu dai s6 cla cdc luc T khi tinh T =T, + T, + Ts.... + T..

. ) A MN N
Dusa trén k€t qua tinh, chon ty 1€ xich —— phi hgp r6i vé do thi.
mm
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Duing phuong phiap d€m 6 ly dé€ tinh dién tich. Nhiig 6 nam dudi truc hoanh c6 dién tich am.
L&y dién tich chia cho chi€u dai doan truc hoanh Ung vGi (0° - °) ta dudgc chi€u cao cla hinh chit
nhat, d6 chinh 1a T 4 [MN]

Xdc dinh md men xodn ¢6 ich My:
Melb =T th- R. co- 106 [Nm]

Thucraddthi T - chinhlado thi M.- vGi ty 1& xich m&i:

Me= T co- R. 106
mm

So sanh tri s6 M, x4c dinh bang d6 thi vGi M, trong phan tinh nhiét. Néu sai s6 thdp hon 10%
la dat yéu cau. Néu sai sO 16n hon, phai ki€m tra 1ai viéc xay dung va hi€u chinh do thi cong, viéc
tri€n khai d0 thi cdng va viéc xac dinh Iuc quén tinh P;.

P9. CACH BO TR CAC PO THI TREN TO O LY A,.

Viéc st dung t0 6 ly nham muc dich:

- D€ thuan tién cho viéc vé ciing nhu d€ ki€m tra vi€c giéng cic dudng song song vdi truc

tung va truc hoanh khi tim giao di€m, tranh nham 1an va ting d6 chinh xac.
- Tao di€u kién thudn tién cho viéc tich phan dudng cong bang cich d€m 6 d€ tinh dién tich.

DE th€ hién cdc d0 thi trén t& A, mOt cach hgp 1y va thudn tién nhat, sau khi chira 1€ 25 mm &
phia trdi va 5 mm & ba phia con 1ai, ta chia dién tich con 1ai thanh 8 6 nhO bang cic dudng chi md. Céc

duong chi nay s€ dugc tdy bo di sau khi v& xong céc d0 thi. Vi tri va kich thudc cdc 6 nhu sau:
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Hinh.16. SO d0 b0 tri cdc dO thi trén tO 6 ly A,.
Goi L 1achiéu dai to A, sau khi trlr 30 mm,
W 1a chiéu cao t& A, sau khi trtr 10 mm.

Ta phan chia kich thudc céc doan theo L va W:
1-2=3-4=L/4
2-3=L12
1-5=5-10=W/2
2-6=6-8=8-11=W/3
7-9=W/4

Céch b0 tri cdc d6 thi theo vi trf céc o:

- DO thj cong chi thi p - V trén 6 N°1.

- D6 thi luc khi thé, luc quén tinh va tOng luc trén 6 N° 2.

- D0 thi luc ti€p tuy€n va phap tuy€n trén & N°S.

- DO thi véc to phu tai c¢8 khuyu trén 6 N%4.
- DO thi vtpt c0 khuyu tri€n khai trén 6 N°7.
- B0 thi dudng dac tinh ngoai trén 6 N°3.

- P06 thi mai mon trén & N%.

-PO6 thiluc T (md men xo0dn, trén 6 N°8).

+ DO thi cong chi thip - V.

Can chon ty 1& xich 4p sudt , —— theo trUc tung va
m

3
theo truc hoanh sao cho

ty 1& gilra chi€u cao / chiéu réng d6 thi vao khodng3/2, tan dung dugc hét chiu cao 6 gidy, dU chd
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d€ vé nlra vong tron Brich & phia dudi va dudng th€ hién dp sudt mdi trudng p, tring phuong voi

truc hoanh do thi luc trén 6 N°2.

+ Vi cdc 6 N2, 5, 7: can b0 trf céc truc tung tring phUong nhau va chon cic ty 1& xich ,, 1, 7 o«
phit hop d€ cdc dO thi khéng cat nhau ma van tan dung hét chiéu cao clia 6. Truc hoanh cla céc do thi
trén ba 6 nay c6 ciing ty 1& xich va bang 1,5 [d6/mm] d0i vGi dOng co 4 ky, 0,75 [d6/mm] d6i vGi

dOng co hai kY.

Ngoai ra d6i v&i dOng co hai kY thi truc hoanh thé€ hién tlr -180° dén 180° GQTK ch(r khong phai
(r 0° dén 720° GQTK nhur d6i v&i ddng c bon kY.

+Chon ty 1& xich 1= trén 6 N% sao cho c6 thé t&n dung hét chiéu cao va db thi ndm cén
doi gilra 6.
+ Trén 6 N3 1a cdc dO thi dac tinh ngoai cUa dbng co, d6 la: cong sudt N, mé men xodn M.,

sudt tiéu hao nhién liéu riéng g, va sudt tiéu hao nhién liéu trong mét gid G,. Truc hoanh chi thé hién

A 5 \Y o A A e o f i s s
tbc db quay truc khuyun —— . D€ tan dung hét dién tich 6 gidy va phan b6 hgp 1y bdn do thi dac

ph
tinh N, M., g. va G,; c@n phdi chon céc ty 1€ xich hop ly. C6 th€ dung 4 truc tung & phia géc trdi (thay
vi mOt truc tung nhu ta thuOng 1am) va tri s6 cla dai lugng ma truc tung thé hién tai giao di€m vdi

truc hoanh c6 th€ dugc chon 0. C6 th€ chon truc tung & cd hai phia.

+ Vong tron thé€ hién bé mat ngoai c8 khuyu trén 6 N% cén c6 ban kinh hgp 1y va ndm & chinh
gilra 0.

+ Trén 6 N8 ta b0 tri d6 thi luc ti€p tuy€n tOng T bi€n thién trong mOt chu trinh bién thién cla
né dua vao két qua cla bang da 1ap trong muc 8. Néu dOng c0 chi c6 1 xy lanh thi d6 chinh 1a d6 thi T

- (trén 656 5).

Néu ddng cd nhi€u xy lanh ma chi c6 mOt gid tri géc 1éch pha cong tac  thi truc hoanh thé€ hién

g6c quay cla khuyu truc tr 0° dén °.

Né€u dOng cd nhi€u xy lanh c6 tU hai gid tri géc 1€ch pha cong tac trd 1én thi phdi dua vao th(r ty
cong tic d€ xdc dinh. Vi du, v&i dOng co BIC 236, tOn tai tri s6  =90°va , = 150° thi truc hoanh d6
thi T kéo dai tir 0° dén 240,

Cénchonty 1é xich  va 1 hgp ly d€ tan dung hét dién tich cla & va khi d€m 6 ly tinh dién
tich clla 6 d€ xdc dinh T , can chi y 12 phan dién tich nam phiaduGi truc hoanh c6 gid tri Am. Pudng
thang nam ngang thé hién T ,, ¢6 cing ty 1& xich 1 . Sau d6 ta xdc dinh M. thong qua T o vd o 16i

so sdnh v@i gid tri M, trong phan tinh nhiét.
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+ Khung tén: dugc b0 tri & géc dudi, phia phai clla t& 6 ly theo TCVN
3821-83.

Cic kich thu'éc [mm] theo hinh dudi day:
Hinh 14. Khung tén theo TCVN 3821-83
Cich dién cic 6 nhu sau:
(1) D6 thi ddng Iuc hoc; mat cat ngang; mat cat doc...;
(2) Ky hiéu tai liéu theo TCVN 223-66; ta d€ trOng;
(3) Ky hiéu vat liéu theo TCVN; ta d€ trOng;
(4) Chitky hiéu tai li€u theo TCVN 3820-83, ta dé trong;
(5) Ghi kh6i lugng theo TCVN; ta d€ tréng;

(6) Ghi ty 1& theo TCVN-74, d6i vi ban vé d0 thi ddng luc hoc ta d€ trOng; cdc ban vé
cO khi thi ghi.;

(7) SO thr tu cUa td, néu do an chi gdm 1 ban vé& thi 6 nay dé tréng;
(8) TOng s6 t& (chi ghi trén t& th(r nhat ma thoi);
(9) Tén hodc ky hi€u c¢O quan chl qudn tai liéu (& day ghi: HVKTQS);

(10) Lan lugt ghi chlc danh cla nhitng ngudi ky tén vao tai li€u. Vi du ngudi hudng

dan, ngudi thuc hién;
(11) Ho va tén tUng ngUdi;
(12) Chirky cla tung ngudi;
(13) Ngay thang ky tén;
TU (14) d€n (18) ghi nhimg stra dGi theo TCVN 3827-83.;

(19) Tén goi theo ky hiéu cla sadn vat dudc vé trén tO gidy nay, & ddy ta ghi: PO AN
MON HOC DCPT (CEE 130, AAC 66...) con khi lam d6 4n t6t nghiép thi ta ghi PO AN TOT
NGHIEP.

Sau khi xdy dung xong cdc d0 thi trén cO s& cdc bang bi€n thién dugc thi€t 1ap va hoan thanh
khung tén thi phan tinh todn dOng Iuc hoc dugc két thic. Tuy theo yéu cdu cu thé d6i vGi tlng d6 4n

mon hoc, theo hudng dan cUa gido vién, hoc vién c6 thé phai thuc hién thém nhitng phan sau:
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a- Xay dung dtvtpt bac dau to thanh truyén;
b- Xay dung dtvtpt b€ mat ¢ truc;
c- Xay dung dtvtpt bac cO truc (6 truc).

Viéc xdy dung dtvtpt b€ mat c6 truc c¢6 thé ti€n hanh bang phuong phdp d6 thi hodc phuong
phdp gidi tich (1&p bang bién thién). Trong sich gido khoa d trinh bay cu thé€ cich xdy dung dtvtpt c8
truc d€ hoc vién c6 thé tham khdo. Trong pham vi cubn hudng dan nay s& khong dé cap nira bdi
thong thudng, trong d0 4n mdn hoc, hoc vién khong phdi xdy dung do thi nay. Sau khi xay dung dugc
dtvtpt O truc ta c6 thé ti€n hanh viéc xiy dung dtvtpt bac cb truc theo nguyén ly tuong tuU nhu dia

dudc trinh bay trong muc 6. cUa phan nay.

Ghi chii: Ngoai tO v& cdc d0 thi dOng luc hoc, hoc vién con ¢6 nhi€m vu vé cic bdn vé co khi
hodc so d6 khéc theo yéu cau cla nhiém vy do 4n. DGOi vGi ban vé co khi 13p ghép, van ding khung
tén nhu da giGi thi€u. N&u 1a ban v& mat cat dOng cO thi khong can phdi ¢6 bang liét ké danh

diém céc chi tiét.

PHAN IV

TINH TOAN NGHIEM BEN CAC CHI TIET CHINH
cUA PONG CO

$1. KHAI QUAT.

Khi thi€t k€&, cdc chi tiét clla dOng co dugc 1ua chon v€ hinh dang, kich
thudc va vat liéu ciing nhu cic yéu cau kY thuat khic. Sau khi ché tao & dang
mau th( va th(f nghi€m, ching dugc hoan chinh vé& mat thi€t k& va cong nghé
r6i mGi dugc dua vao sdn xudt hang loat. Bi vay, trong pham vi d6 4n mon
hQc theo chuong trinh gidng day hién nay tai Hoc vién KTQS, chiing t6i chi
dUng G n0i dung tinh todn ki€m nghi€m sUc bén clia mOt sO chi tiét chl y€u
cUa dOng cO bang cdc cong thic va phuong phdp tinh kinh dién di duoc dé
cap trong mon hoc két cau tinh todn dOng cO. Muc dich cla phan nay 1a gidi
thiéu vi€c 4p dung cic ki€n thlc v€ slc bén vat li€u vio chuyén nganh DPOng
cO trén cO s@ nguyén tac hoat dOng cla cic chi tiét thuc G cic di€u kién chiu
luc thuc té.
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Vi céc chi ti€t thuc c6 hinh dang k€t cdu phUc tap hon so v&i cdc chi tiét
mau trong mdn sUc bén vat liéu va moi 1ap ghép phlc tap gilra cac chi tiét
ciing nhU tinh chat da dang cla cdc loai tai trong nén viéc xdc dinh chinh xic
Ung sudt, chuyén vi va bi€n dang doi vdi céc chi tiét 1a rat khé khin. Do vay
buOc ta phdi ding cdc gid thi€t, don gidn hod hinh dang chi ti€t ciing nhu' sUf
dung cdc hé s6 phu d€ don gidn hod phép tinh. Cic cdng thlc dugc s dung
ciing nhu cdc két qua thu dugc sé chi c6 ¥ nghia dinh tinh ma thoi.

Khi dOng c0 1am vi€c, xudt hién cic loai luc sau day:

+ Luc khi thé, dat tri sO cUc dai & dau qua trinh chdy dan nd (370 390°
GQTK) nhung ta quy UGc 12 P tai thOi di€m pit tong & DCT, ddu hanh trinh
chdy dan nd.

Khi dOng c0 l1am viéc & nhitng ch€ d0 khac nhau thi Iuc khi thé€ c6 tri sO
16n nhat & ché ¢ mé men xoan cuc dai.

+ LUc quén tinh chuy€n dOng quay P, va tinh tién P;:

Luc quén tinh chuy&n dOng tinh ti€n thay d0i tri s6 va dat gid tri cUc tri
khi pit tdng & DCT, PCD, con d6i v&i dOng cO c6 hé sO  — thi c6 thém gid
tri cUc tri th(f ba & viing gdn PCD. Khi pit tong & DCT thi IUc quén tinh tinh
ti€n c6 tri sO tuyét dOi 1a 16n nhat (gid tri thuc s& nhd nhat va c6 dau
am).

Luc quén tinh chuy&n d0ng quay c6 tri sO khong d6i nhung phuong tic
dung quay v@i van tdc  (truing phuong v3i ban kinh quay cla m4 khuyu).

+ Luc ma sat: xudt hién khi c6 su' chuy@én dOng tudng doi gilta hai bé
mat tuong tc, vi du pit tong - xy lanh, bac - c¢6 truc... PO 16n cla luc phu
thuOc vao nhi€u yéu t6, d6 la: dp luc, hé sO ma sit, tdc d0 chuy&n dOng
tuong doi.

+ Trong luc: vi cdc chi ti€t thuc déu c6 khbi lugng nén déu bi trong luc
tac dung. D€ don gidn viéc tinh todn ngudi ta thudng bd qua. Ciing v3i muc
dich nhu vay, ta bd qua phdn luc cUa khi thdi ciing nhu cUa khi nap vao xy
lanh. Ngoai ra, dOng cO con chiu nhitng phu tai sau:
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+ Phu t3i nhiét: xuat hién khi c6 su chénh 1éch nhiét dd gilta cic phan
cla mOt chi ti€t hodc khi c¢6 su chénh 1€ch nhiét d6 gilta cic chi ti€t thi s& lam
thay d6i dung sai 1ap ghép n€u ching c6 hé s6 dan nd nhiét khdc nhau, thdm
chi cho dui cd hai chi ti€t déu cé cuing nhi€t d0 nhung & nhitng ch& d0 nhiét
khéc nhau thi Ung sudt do dung sai 1ap ghép gdy nén ciing khic nhau.

+ Phu tdi do dao dOng dan hOi va dao dOng cong hudng: Do céc chi tiét
thuc khong thé clng ving tuyét doi nén dudi tic dung cla tdi trong bi€n
thién s& xudt hién cic dang dao dOng. Nhing dao dOng nay giy nén Ung sudt
phu va khi c¢6 hién tugng cOng hudng thi Ung sudt cOng hudng cé thé lam
gy, v0, hdng héc chi tiét.

+ Phu tai do luc si€t bu 16ng hodc moi ép cing khi 1ap ghép céc chi tiét
vGi nhau. Dang phu tai nay thudng dugc xét dén dudi dang cic hé s6. Ngoai
ra, con phdi k€ dén nhitng y€u t6 dnh hudng t&i tinh trang chiu luc thuc té
cUa chi ti€t vi du nhu Ung sudt du (ludn tOn tai sau qua trinh gia cdng co khi,
thudng ngUdi ta phdi c6 cdc bi€n phap nhu U d€ gidm bGt loai Ung sudt niy)
hodc m{c d0 mai mon khong dOng d€u ciing nhu kha niing gia cong chudn xic
bé mat. Nhiing yéu td niy dugc gia ting anh hudng bdi khuyét tat va milc do
khong dong déu cUa hgp kim khi tao phdi.

Do tinh chat phUc tap cUa tdi trong va cUa tinh trang chi ti€t nén viéc
tinh to4n ki€m nghiém thudng dugc ti€n hanh theo cic ndi dung sau:

- Tinh toén sUtc bén;

- Tinh theo d0 cUng ving va mUc d0 mai mon;

- Tinh to4n theo Ung sudt nhiét;

- Tinh todn theo dao dOng dan hOi va dao dOng cOng hudng.

Vi€c tinh todn sUc bén chi ti€t gOm cic budc: xdc dinh ché d6 lam viéc
nguy hi€m nhat, tai trong Ung vGi ch& dd d6, vi trf tinh todn va cudi ciing 1a
budc tinh theo Ung sudt cho phép hodc tinh theo gidi han mdi cla vat liéu
(thong qua hé sO an toan).

Nh{rng chi ti€t chiu tdi trong thay dbi c6 tinh chat chu ky v&i tan s6 cao
nhU truc khuyu, chOt pit tong, thanh truyén... dugc tinh theo gii han moi.
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Viéc tinh todn theo d6 cUng ving doi khi con quan trong hon vi€c tinh
toan sUc bén bGi néu chi ti€t khong dU cUing ving thi s€ bi bi€n dang nhi€u
khi chiu tdi va nhu vay vi€c tinh toan sUic bén s€ gdp nhi€u sai sO. PE dam
bdo d6 clng viing ta thuGng chon gia tri thap cUa Ung sudt cho phép khi tinh
bén va dp dung c4c gidi phép ting cUng tai nhiing viing trong yéu.

Khi tinh todn theo mUc d6 mai mon ta gid thi€t rang tdc dO mai mon ty 1&
thudn vGi 4p sudt b€ mat va tOc dd trugt tuong doi gilra hai b€ mat. NOi dung
tinh toan gOm vi€c xdc dinh 4p sudt riéng 16n nhat va trung binh trén cic bé
mat lam viéc. PE ting thém mUc dO chinh xdc, ta tinh dén cédc y€u t6 phu nhu
trang thai b€ mat, chat lugng bdi tron, d0 clUng viing, trang thdi nhiét, tdc dO
truQt tuong dbi v.v... . Tuy nhién k&t qud cla phuong phdp tinh toan nay chi
c6 y nghia dinh tinh bdi c6 qui nhi€u yéu td dnh hudng ma ta 1ai khong thé
xéc dinh chinh xdc dugc.

Tinh todn theo dao dOng dan hdi bao gbm vi€c xdc dinh di€u kién cong
huéng, bién d6 cOng hudng va Ung sudt cOng hudng tU dé két ludn vé slc
bén cUa chi ti€t. Néu thdy can thiét thi 4p dung nhiing bi€n phip gidm tic
hai cUa hién tugng cOng hudng.

Khi tinh to4n theo Ung sudt nhi€t can xdc dinh truOng nhiét d va truOng
Ung sudt nhi€t cla chi ti€t, dd bi€n dang nhiét, trén cO sG d6 chon khe hé
nhiét can thi€t. Néu can thiét thi 4p dung céc bi€n phdp ting cUOng lam mat
doi vdi chi ti€t hodc ngin chdn bGt dnh hudng cla su din nd nhiét tu do.
Nhimg chi ti€t 1am viéc trong di€u kién nhiét d0 thay dGi lién tuc nhu pit
téng, 16t xy lanh, xéc ming, xu pap, ndp mdy ... can dudc tinh todn bén theo c
tdi trong cO va tai trong nhi€t béi vi ddi v&i nhling chi ti€t trong y€u nay, tdi
trong nhié€t déng vai trd rat quan trong va hai loai tai trong cling tic dung nay
ludn c6 tic dOng gia ting hi€u Ung cUa nhau.

PGi vGi nhlng chi tiét chiu tai thay d0i c6 tinh chat chu kY thi can tinh
theo hé sO an toan. Trudc hét can xac dinh Ung suat 16n nhat va Ung sudt nho
nhat, sau d6 tinh Ung sudt trung binh ,,, . va Ung sudtbién d6 ,, ,nhu sau:

max min

" 2
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max min

" 2
max min
2 2
max min
! 2

Gidi han bén cUa vat liéu trong trudng hop nay dugc ddc trung bang
giGi han moi. Gidi han moi trong chu kY kéo nén, ubn ddi xUng | x| | minl
dugc ky hiéu la ., d6i vGi truOng hgp xoan d6i xUng 1a . Trong chu trinh
mach dbng (khi ma . hodc i = 0); khi chiu xodn mach ddng: ., = 0) thi
dudc ky hidula ova o).

Ban than tri s6 gidi han mai 1ai phu thulc vio nhi€u yéu td khic nhu
hinh dang, kich thudc, d6 béng bé mat cUa chi ti€t, tinh chat (mUc d6) d6i
xUng cUa chu trinh tai trong .... nén ta phai xdc dinh sUc bén cla chi ti€t thong
qua hé sO an toan n d0i v&i Ung sudt phap tuy€n va n doi v&i Ung sudt ti€p
tuy€n. Hé s0 an toan 1a ty sO gilta Ung sudt giGi han va Ung sudt thuc t€ 16n
nhat cla chu trinh d6. Bi€u thlc dugc x4c dinh nhu sau:

Trong dé:

k vak:1ahé sO th€ hién mUc dO tap trung Ung sudt do hinh dang
phUc tap cla chi tiét thuc.

va :1a hé sO k€ dén dnh hudng cUa kich thudc va d0 béng bé
mat cUa chi tiét thuc (so v&i mau th(r stc bén).
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va :12hé s6 quy dan chu trinh khong d6i xUmg vé chu trinh doi
xUng tuOng duong.

Neéu chi ti€t chiu dOng thOi cd hai dang Ung sudt phdp tuy€n va Ung sudt
ti€p tuy€n thay dbi c6 tinh chat chu kY thi hé s6 an toan chung dugc xic dinh

nhU sau:

oo

P0oi vi céc chi ti€t cla dbng cOn, n van ndm trong khodng 2,5 5.
Vi cac tham sO va hé sO c6 thé tham khdo céc tai liéu tuong Ung.

§2. TINH TOAN CAC CHI TIET CHINH CUA NHOM PiT TONG

2.1. Pit tong.

Khi ki€m nghi€m, céc kich thudc chl y€u cUa pit tong theo hinh dudi
day dudc cho trudc trong cdc bang phu luc, néu thi€u thi phai do trén chi tiét
thuc. Khi thi€t k€ pit tong mai, cic kich thudc chll yéu dugc chon theo kinh
nghiém va cdc sach hudng dan cdc bang phu luc rOi ché tao thr, th( nghiém.
Trén cO s3 d6 ti€n hanh hi€u chinh d€ c6 kich thudc hgp 1y nhat.
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Hinh.18. SO do pit tong

a- Dinh pit tong.

Tinh theo Ung sudt uOGn (phuong phap Back) v3i nhing gid thiét sau:
- Coi dinh 12 dia tron, day dOng déu va dat tu do trén Gng hinh try rOng;

- Ap sudt khi thé Pmax ta1 PCT, cu®i nén va phan bo dﬁng déu;

- B0 qua Iuc quén tinh va trong 1uc;

Pinh sé& chiu uOn 16n nhat tai tim dia (mat dudi chiu kéo) do céac luc
P

P, o
Z;‘“ va Z;‘“ gay nén. Luc khi the:

P D’ D’
Tzmac v Y MN
2 pZ max pO 8 pZmaX 8 [ ]
vGi di€m dat 12 trong tAm cUa n(ra dia tron dudng kinh D:

y —.— [m]

R P Y + P IR A 2
Phan luc % ¢6 trl sO ding bang % va cach tam dia mOt khoang y.:
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M6 men ubn:
M i p D? [MNm]
u 24 zmax * i
Trong do:
D D
D, [m]
Ung sudt tai tam dia:
D?
v Prma 4_I2 [MPa]

Trong d6: : chi€u day dinh [m]
So sanh Ung sudt , v&i Ung sudt ubn cho phép [ .]. POi vGi hop kim nhom:
- Dinh khéng c6 gan [ ,] =20 25 MPa;
-Dinh c6gin: [ =25 190 MPa;
D6i vGi pit tong bang gang:
- Dinh khong gan: [ ,]= 40 45 MPa;
-Dinhcégan[ =90 200 MPa.

Ngoai phuong phdp Back, dinh pit téng c6 th€ dugc coi nhu dia mOng
ngam cUng vao ddu Ong hinh tru va dugc tinh udn theo cic cdng thic slic bén
vat liéu (phuong phép Orlin), hoc vién tu’ tham khado.

b- Dau pit tong.

Ti€t dién nguy hi€m nhat chiu kéo va chiu nén thudng 1a ti€t dién ngang
X - X nam phia trén chGt ch(fa cdc 10 thoat ddu boi tron tU ranh xéc ming dau.

+ Ung sudt kéo (cubi hanh trinh thdi, ddu hanh trinh nap):

p

“ F F

X X X X

Po Mol vpa

+ Ung sudt nén (dau hanh trinh chdy dan nd)
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2

[MPa]

Trong do:
m,,: phan khOi lugng pit tdng tinh tU ti€t di€n x - x tr& 1én, [kg];

F..: dién tich ti€t dién ngang x - x trlr bt dién tich qua duGng tim
cUa céc 10 thoat dau boi tron, [m?].

Ung sudt cho phép:
« 10 MPa d6i v3i hgp kim nhom;
» 25 MPa d6i v&i hgp kim nhom;
« » . =40 MPa doi véi gang.
V@i dau pit tong cla ddng c0 hai ky, chi can tinh Ung sudt nén.
c- Phan dan hudng

X4c dinh 4p sudt riéng trén b€ mat ti€p xiic v4i mat guong xy lanh.

N max
q, DL, [MPa]

Trong dé:
Ly chi€u dai phdn dan huéng, [m].
Nima: 1Uc ngang 16n nhat, [MN].
DGi véi ddng co diezel:
D2

Now 08 18 — P, MN
PGi vdi ddng cO xiing:
R 2
N, 037 1625 .p,. 16.D° MN

Tri s6 cho phép cla g, nhU sau:
DOng cO 6 t6 may kéo :
[9p] =0,3 0,6 MPa
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POng c0 6 t6 cao tOc:
[q] =06 12 MPa
d- Bé chot:

Ap sudt riéng trén bé mat clla nlra trén 16 bé ch6t dugc xdc dinh nhu sau:

D2
4 'pz I:)jp
q, — MPa
2d..t;
Trong dé:

P, =m, j, 10° [MN] : Iuc quin tinh do kh®i l1Ugng nhém pit tong m, giy
nén; qp s€ dat tri s6 16n nhat khi pit tdng & DCT cubi nén,dau chdy din nd.

Tudong tU nhu vay, khi pit tong 3 DPCT nhung tai thOi di€m dau nap

d6i vGi ddng co 4 kY thi 4p sudt trén bé mat nlra dudi cla 106 bé chot dugc
xéc dinh nhu sau:

G —"_ [MPa
"2d..t,

Trong do:
d.: duOng kinh ch6t pit tong, [m];
1,;: chi€u dai ti€p xic gilta chOt va bé chOt, [m)].
So sanh q, va gy V3i tri sO dp sudt cho phép. POi vdi pit tong bang hgp
kim nhdm, chét boi :
[q1 =20 30 MPa
Pit tong bang gang, bac ddng, chot bai:
[q] =35 MPa.

Trong pham vi d6 4n mon hoc, hoc vién khong phdi tinh todn khe hd
nhiét gilta pit tong va xy lanh ciing nhu khong phdi tinh todn Ung sudt nhiét vi
tinh chat phUc tap cUa tai trong nhiét. Cac yéu t0 dnh hudng nhu Ung sudt
nhi€t, dnh hudng cla su tap trung Ung sudt va dac tinh bi€n thién cla cic
loai phu tai di dugc dé cap dén khi chon Ung sudt cho phép.
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2.2. Chét pit tong.

Ngay nay hau nhu tat ca cic chot pit tong 1ap trén dOng cO xe mdy, 0 to,
xe xich, xe ting st dung két cdu chdt boi dang tru rbng vGi muc dich gidm
khOi 1ugng, tranh Ung sudt tap trung va d€ chOt mon déu theo chu vi. SG do
13p ghép chot va cic kich thudc ¢ ban dugc thé hién trén hinh 19:

Cic s0 li€u c6 lién quan dugc ghi trong bang phu luc. Néu thi€u thi hoc
vién can tu tham khdo thém tai liéu chuyén nganh. Thoi di€m tinh todn: khi pit
tong G PCT, dau hanh trinh chdy din nd.

a- Ung sudt ubn chot.

Vi gid thi€t su phan bO tdi trong riéng 1én cdc ving cla bé mat nhu
hinh trén, Ung sudt 16n nhat xudt hién gilra chdt va dugc tinh nhu sau:

Hinh.19. SO d0 1ap ghép chét pit tong va sO dO phan b0 tdi trong
P Pt 2b 15a
z ]p

12431 3

MPa

Trong do:

d.: duOng kinh ngoai cUa chot, [m];

b: khodng c4ch gilta hai bé chot, [m];

a: chiéu dai ti€p xiic vGi bac dau nhd, [m];
¢.: chiéu dai chot pit tong, [m];

d:: dudng kinh trong cUa chOt; [m].

dy

D2

P p, [MN] Iuc khi th€ dau hanh trinh din nd (coi nhU tai vi tri

zZ

Ung v&i DCT).

P,, = + (m, +m, + m+ m.) j, .10° [MN]
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LuUc qudn tinh do pit tdng xéc ming, khod him va chOt gy nén. Tai PCT,
pit tdng c6 gia tOc:

=R 2(1+ )

U)M|3

b- Ung sudt cat chot.

Chot pit tong chiu cat tai ti€ét dién nam gilra bé chét va bac ddu nho va
dugc xdc dinh nhu sau:

Céc tri sO Ung sudt udn va cat cho phép dudc néu trong bang sau:

Bang tri sO Ung sudt cho phép dbi vdi chOt pit tong. Bang 29
VAt liéu chét [ .] [MPa] [ ][MPa]

Thép cac bon 60 120 50 60

Thép hop kim 150 250 50 70
Thép hgp kim cao cép 350 450 80 120

c- Tinh dG bién dang cla chbt

Khi chiu Iuc, do sy phan bd 4p lIuc khdng dOng déu theo chu vi, ngudi ta
thudng gid thi€t 4p Iuc phan bO theo quy ludt hinh cosin hodc dang hinh 6 van
theo chu vi ti€t dién ngang cUa chOt nhu dugc th€ hién trén hinh 20:

Tié€t dién gilta cla chOt c6 d6 bi€n dang 16n nhat va dugc x4c dinh theo
bi€u thifc:

009P, P 1 3

P 0

dmax
E.¢ 1,

ko [mm]

Trong do:
E: md dun dan hoi, d6i vGi thép: E = 2.10° [MPa];
¢: chiéu dai chOt, [m],

Hé s0 hiéu chinh k theo , xdc dinh nhu sau:
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k=1,5-15( o-04)’
PO bi€n dang cho phép [ dumx]=0,2 d. [mm], trong cdng thlc nay d. [m],

Hinh.20. SO dO phan b0 dp lUc theo chu vi ti€t dién ngang cUa chét

d- Ung sudt bién dang

Ung sudt bi€n dang cuc dai ndm trong hai mat phang nam ngang va
thang dUng (theo dudng tim xy lanh) tai cdc di€ém 1, 2, 3, va 4 nhu trén hinh
21:

U'ng sudt kéo trén b& mat ngoai tai di€m 1 ( =0):

P2 Py
, kK [MP
td. [MPal

Ung sudt nén trén b€ mat trong tai di€m 2 ( =0°):

PZ Pjp 019 1 2 0 1 0 1 k MP
2 fd ” 1 2 l [ a]

c ¢ 0 0 0

Ung sudt nén trén bé mat ngoai tai di€m 3 (= 90°)

P, P
ko ! k [MPa]
de C
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Ung sudt kéo trén bé mat trong tai di€m 4 (= 90°):

P, P,
t.d

cTc

, ’ k [MPa].

Theo tinh todn, Ung sudt nén tai di€m 2 va Ung sudt kéo tai di€m 4 c6 tri
sO 16n nhat.

Hinh 21. PO bién dang va Ung sudt bién dang theo chu vi tiét dién ngang.
Poi vGi chOt c6 ,=0,4 0,8, Ung sudt bi€én dang cuc dai cho phép nam
trong khodng 60 170 MPa; v&i thép hgp kim cao cap cho ddng cO cuGng ho4
cong sudt, tri sO Ung sudt bi€n dang cho phép nam trong pham vi 120 225
MPa.

e- Ap sudt ti€p xiic v0i (bac) ddu nhG thanh truyén

P Pjp
1,.d,

qq q, ; tri sO cUa [qqe] xem thém sich gido khoa

2.3. Xéc mdng
Ngay nay xéc ming khong dang dp dugc s& dung rong rii trén cdc loai
dOng co do nhitng dac tinh Uu viét tuyét d6i cla né so vOi xéc ming dang 4p.
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Viéc tinh todn xéc ming dang 4p dugc trinh bay trong cdc sach gido khoa.
DudGi day 1a phudng phép Ghinsburg ding d€ tinh todn xéc ming khong dang
ap. POi vdi loai xéc ming nay, quy ludt phan bo 4p sudt theo dang “hinh qua
16” duoc dp dung. Ap sudt cdc loai xéc ming va cic kich thudc tinh todn dugc
th€ hién trén hinh sau.

Hinh 22. Kich thu@c c0 ban cUa xéc mdng va bi€u dO phdn b0 dp sut.

+Ap sudt riéng trung binh cUa xéc ming 1én mat guong (vich) xy lanh:

O,lSE?

oo
= =1
t t

Trong do:
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E: md dun dan hoi cUa vat liéu xéc ming, [MPa]; gang xdm: E =1.10°
MPa, thép hQp kim: 2,2.10° MPa;

A: khe hé miéng xéc ming & trang thdi tU do, [m];

t: chi€u day hudng kinh cla xéc ming, [m].

Tri sO cUa py, trong khodng 0,1 0,25 MPa ddi v&i xéc ming khi va 0,2
0,4 MPa d6i vGi xéc ming dau.

Dua vao hé s6 phan b0 cho trong bang (sach gido khoa) ta ¢ thé xdc dinh
4p sudt 1én b€ mat guong xy lanh & vi trf bat ky.

+ Ung suét udn 1am viéc s& 16n nhat tai tiét dién d6i xUng I-I (ng sudt
kéo b& mat ngoai):

0,38RA.E
ul
D Et) 1 [MPa]

+ Ung suét ubn 1ap ghép 18n nhat tai bé mat trong, tiét dién d6i xUng I-
I (Ung sudt kéo bé mat trong):

A
4E1 011—
- b D [MPa]
m— — 14
t t

Trong d6: m- hé s6 phu thudc vao phuong phép 1&p xéc ming vio rinh
(tham khdo s4ch gido khoa).

Céc tri sO cUa Ung sudt cho phép nhu sau:
- P0i vGi dOng cO khdng cudng hod cong sudt:

[ w]=300 400MPa; [ »]=400 450MPa
- P6i vbi dOng cO cuOng hod cong sudt:

[ w]=200 300MPa; [ »]=300 350MPa

Ngoai ra, khi thi€t k€ phdi chon so b0 khe hd mi€ng, khe hd mat dau va
khe h3 hudng kinh r0i tinh toan ki€m tra l1ai khe h& khi dOng cO chiu toan tai.
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Khi tinh todn ki€m tra trong pham vi DAMH d6i v&i ddng cO ¢6 san, hoc vién
khong phdi ti€n hanh phan nay.

P3. TINH TOAN NHOM THANH TRUYEN

3.1. Tinh todn d@u nho thanh truyén

Pau nho thanh truyén chiu luc kéo nén thay ddi cé tinh chat chu ky,
ngoai ra n€u dugc ép bac trugt thi dau nhd con chiu Ung sudt bi€n dang (kéo)
do mOi ép ciing giy nén. VGi dOng cd tinh tai va ddng co c6 tdc db truc khuyu

e 2 , n e N 2 N d N . e , A
thap c6 thé c6 ket cau dau nho day d_2 1,5 con dOi vOi cdc dOng cO cao

1

~ 2 e N ~ ~ N 2 2 d , , 7 N N
tOc, phO bién la két cau dau nhO mOng d_2 1,5 . Céc kich thudc va so do

1

thanh truy€n dugc th€ hién trén hinh 23 va trong bang phu luc kém theo.

a- Tinh todn ddu nho day — 15

1
Tai thGi di€m khi pit tong 3 PCT cudi thdi, dau hanh trinh nap, dau nho
bi kéo trén ti€t dién trung tAm ngang:
PP mR

P .
< F d d I, [MPal

Trong dé:
m; khOi 1ugng cUa cd nhém pit tdng va nlfa trén clUa ddu nhO thanh
truyén, [kg].
. =30 60 [MPa]. PGi vGi cic loai thép hop kim, chon Ung sudt cho
phép vé phia tri s6 16n.
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Hinh 23 . SO d0 thanh truyén

Ngoai ra n€u coi luc p; phan b6 déu trén mat trong cla dau nhd thi c6

thé€ tinh theo cong thlc Lame:
g

2

[MPa]

Trong do:

p: 14 4p sudt phan bO déu theo hudng kinh trén bé mat trong cla dau nhod

va do thanh phan luc sau gy nén:
a- Luc quan tinh cUa kh6i lugng nhém pit tong;

b- Luc cing do mOi 1ap ghép c6 dd doi véi bac;
c- Luc ciing do dan nd nhiét gi(ra bac va dau nho.

m R *1 10° 1
P | d, ¢ a0 & &
L& b [MPa]
CE E,
Trong dé:

m,,: khOi 1ugng toan b0 nhém pit tdng, [kg];

: d6 doi m6i 1ap ghép bac - dau nho, [m;
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(=de. " ( - ) [m];

d.: dudng kinh trong clla bac dau nho, [m];

E: m6 dun dan hoi vat li€u dau nho, chon: 2,2.10° MPa d0i vGi thép;

E,: md dun dan hoi vat liéu bac, chon:  2,2.10° MPa d6i v&i dOng thau;
=0,3 : hé s6 Podt xong.

Ung sudt kéo 16n nhat xudt hién trén bé mat trong (theo cong thlc

Lame):

d
k P

4 d [MPa]

So sanh tri sO tinh dugc v&i Ung sudt cho phép.

b- Tinh todn ddu nhG mong 1,5 theo Kinasoshvili

2
dl
+ Khi chiu kéo (& PCT cu0i thdi, dau nap)

Trén cO s& thuc nghi€m va tinh todn gido sU Kinasoshvili duta ra gid thiét

tinh todn va cdc cong thUc nhu sau:

- Coi luc quan tinh P*; (b qua khOi 1ugng nlra trén du nhd) phan bd déu

theo hudng kinh trén dudng chu vi trung binh cla ddu nho:
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Hinh.24. SO d0 tinh todn ddu nhG mOng
- Coi dau nho 1a mOt dam cong d6i xUng ngam tai tiét dién C-C vé mobi
phia nhu hinh vé trén v6i géc ngam  dudc xdc dinh nhu sau:
H

[d0]

0
90" arccos d
7 1
- Coi bac ép cing vao dau nho ciing bi€n dang tuong dudng nhu dau nho.
- Cat dam cong tai ti€t dién doi xUng A-A va thay bang Iuc kéo va mo
men uOn tuong Ung N, va My:
N, =P, (0,572-0,0008 ) [MN]
Ms=P; (0,00033 -0,0297) [MNm]
Trén cd s& nhu vay, bai todn chuyén sang dang don gidn va c6 thé xéc
dinh luc phap tuy€n va Ung sudt uln tai ti€t dién batky gilta A - AvaC - C.
Qua khdo sit ngudi ta thdy rang ti€t dién C-C 1a nguy hi€m. Tai dé Ung
sudt kéo trén b€é mat ngoai, tUc 1a tai viing chuyén ti€p 12 16n nhat.
Ung suat tOng cOng trén b€ mat ngoai 1a:

S .
nj M jc NJc ) [MPa]
S S sl
Tuong tu, d6i v&i b€ mat trong:
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Trong do:

d, d N ,
s —= 5 L, chiéu day dau nhO, [m];

M =Ms+ N, (I-cos )-0,5P; (sin -cos ) [MNm]
Nic=Nacos +0,5P;(sin -cos ) [MN]
: géc ngam, 1a géc gilra ti€t dién C-C va tiét di€én A - A

: hé sO phu, k€ dén dnh hudng clia Ung sudt nén du doi vdi bac 16t dau

E.F,
EsFs  EoF

Eq, Ey: mo dun dan hoi vat li€u dau nhod va bac, FyFe; ti€t dién doc cla
dau nho va cla bac.

Khi tinh day dU cho cdc ti€t dién ta c6 th€ vé& dugc bi€u dO Ung sudt bé
mat trong va ngoai cUa dau nho trong trudng hop chiu kéo, va khi thay dGi géc
ngam thi Ung sudt b&é mat ciing thay d0i theo. Bi€u d6 Ung suat dudi day
th€ hién rd hon diéu d6 .

+ Khi chiu nén ( 3 DCT, dau hanh trinh din n3 )

Luc nén - theo Kinasoshvili - dugc phan bd trén nlra dudi dau nhd theo
quy luét cosin va 1a tOng cla Iuc khi thé€ va Iuc quén tinh:

P,=P,-m, R 2(1+ ).10° [MN]
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Hinh 25. Ung sudt b& mdt trong ,; va Ung sudt bé mdt ngodi ,; trong
trudng hop chiu kéo.
Ciing van vG6i nhiing gid thiét gidng nhu trudng hop chiu kéo, md men
uOn M, va luc phéap tuy€n N, tai ti€t dién doi xUng A-A c6 thé xdc dinh theo
do thi trén hinh 26:

Tai ti€t dién nguy hi€m C-C:

sin
M,. =M, +N4. (1-cos ) -P,. ( 5

1
—sin —cos ) [MNm]

sin ) 1
5~ —sin —cos ) [MN]

N.. =Na.cos + P(

Trong hai cdng thUic trén  tinh bang radian.

S
n M n Nnc o MP
Z c S s gd [ a]
6 s 1
M —— N — MP
jv4 nc S 2 S nc g [ a]

Sau khi tinh to4n cho cic ti€t dién trung gian khac ta s& dugc bi€u do Ung
sudt nhu' dugc th€ hién & hinh trén.

+ Ung sudt bién dang:

Xuat hién do m&i 1ap ghép cing gilta bac va 10 ddu nhé (n€u cé) va do
din nG nhiét khi dOng cO lam vi€c. Nhi€t d0 lam viéc cla dau nho khodng
370 450°K.
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Hinh 26. SO d0 tinh todn ddu nhO, dO thi thuc nghiém va Ung sudt trén
cdc bé mat ddu nhO khi chiu nén.
PO doi do dian né nhiét dugc xdc dinh nhu sau:

=( p- )td; [m]

: hé s0 dan nd nhiét cla dau nhd, vGi cic loai thép c6 thé chon =
1.10° [1/d].

»: hé sO dan nd nhiét vat li€u bac, vGi dOng thau: 1,8 .10° [1/d0].
TOng d0 doi + . gy 4p sudt 1én bé mat 1ap ghép va dugc xdc dinh nhu sau:

t

d; d; d; d?
d d: d; d; d2 [MPa]
! E E
b

Céc tham sO: tham khdo phan tinh ddu nhd day.
Ung sudt bi€n dang do p gy nén dugc tinh theo cdng thltc Lame:

Trén b€ mat ngoai dau nho:

n P [MPa]

d d
Trén b€ mat trong ddu nho:
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2 2

d2 dl
. Pgigr MPal

Ung sudt bi€n dang (kéo) c6 thé dat t&i 100 150 MPa.
+ Hé 56 an toan chung cho ddu nhG:
Do dau nho chiu kéo, nén v3i Ung sudt thay d6i c6 tinh chat chu ky va
khong d0i xUng nén phai tinh bén theo hé s6 an toan chung.
Ung sudt cuc dai cla chu trinh:
max = njt  n
Ung sudt cuc tiéu cla chu trinh:

min — nz + ne

Tai ti€t dién nguy hiém C-C va tai di€m nguy hi€ém ndm trén bé mat
ngoai cla dau nhod hé s6 an toan dugc x4c dinh theo biu thiic sau:
2

1 1

n

Tri s6 clan phdinam trong khodng 2,5 5
( , 180 250 MPa d6i vdi thép cic bon vao khodng 340 380 MPa d0i
vGi céc loai thép hgp kim):
+ PO bién dang cla ddu nhO theo hudng kinh
8p,. > 90°
10°EJ
Trong do: P; [MN]; [m]; [dO]; E [MPa];

[mm]

l 83 A , , . « A 2 N 2
J ;—2 [m*] : md men quén tinh ti€t di€én dOc cUa dau nho.

DE tranh ket chot pit tong, khi ma khe hd 1ap ghép gilra chOt va bac nam
trong khodng 0,04 0,06 [mm]nén[ ] 0,02 0,03 mm.

3.2. Tinh todn théan thanh truyén.

Khi dOng cO 1am vi€c than thanh truyén chiu kéo bdi luc quan tinh, chiu
nén do luc khi th& va chiu luc quan tinh chuyén dOng 1ac (song phang). BGi
th€ trang théi chiu luc cUa than thanh truyén la:
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-Chiu kéo;

- Chju nén va udn doc than;

- Chju u6n ngang dudi tic ddng cUa luc quan tinh chuy€n dbng lac.

Khi tinh sUc bén than ta chia thanh hai truGng hop:

a- Than thanh truyén ddng cO thdp tOc va trung tOc

Khi ddng c0 c6 tdc dO truc khuyu  thdp hodc trung binh ta bd qua cic
loai 1uc quan tinh ma chi tinh theo 1uc khi th€ tai vi trf PCT khi pit tong &
dau hanh trinh chdy dan n6.

+ Ung sudt nén tai 1iét dién nh6 nhat I-1 theo s d6 trén hinh 27.

n max F_ [ a]

min
+ Ung sudt nén va ubn doc tai 1iét dién trung binh F,,

Ngoai hiéu Ung nén, luc khi th€ con giy hiéu Ung ubn doc than. Ung
sudt uOn doc 16n nhat & viing ti€t di€n trung binh ndm khodng gi(ra than thanh
truyén.

Theo cong thUc Nove-Rankin, ta c6:

P, k MP
X F[b SThX [ a]
PZ

k [MPa]

y
b

y

flgs|

Trong d6: Fy- dién tich trung binh ngang than [m?].

MOt cich gan ding, ta c6 th€ chonk, k, 1,1 1,15.
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Hinh 27. SO dO tinh than thanh truyén dOng co tOc d) thap.
Tri sO Ung sudt cho phép nam trong giGi han sau:

[ 1=80 120 MPa ddi véi thép cic bon;

[ 1=120 180 MPa d0i vGi thép hop kim.

Sau khi tinh , , vd , can so sdnh v&i tri s Ung sudt cho phép. Néu
can thiét thi ki€ém tra hé sO On dinh u6n doc (trong pham vi PAMH thi khong
can tinh, trUr truGng hop ddc biét).

b- Than thanh truyén ddng cO cao tOc.

Khi tinh todn can xét tdi cic loai luc quén tinh d€ tinh stc bén moi theo
tai trong thay d0i c6 tinh chat chu ky.

Luc tic dung khi thanh truy@n chiu nén va uOn doc tai ti€t di€n trung
binh khi pit tong & vi tri DCT:

P =P, - (m,, +my)R >(1+ ).10° [MN]

Luc quén tinh tinh ti€n do khdi Iugng clla nhém pit tong m,, va phan khoi
lugng phia trén ti€t dién trung binh cUa than my giy nén.
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Ung sudt tOng theo cong thirc Nave-Rankin:

ke, [MPa]

X

k y [MPa]

Fo
P
y Ftb '
Ciing tai vi trf PCT cUa pit tong & culi hanh trinh thdi, ddu hanh trinh
nap, luc quan tinh di néu trén giy ra Ung sudt kéo ti€t di€n trung binh :
P

b
‘ :
Fi

ke, [MPa]
P, = (m,+my,)R 2(1+ )10° [MN], 1dy vGi ddu duong
Hé s0 an toan tai ti€t di€n trung binh cUa than:

n

X

X k X k
thay ,bang , vao bi€u thlc trén ta dugc n .

Trong do:

0

Ngoai ti€t di€n trung binh ta con phdi xdc dinh hé sO an toan cla tiét
dién nho nhat. Cdc budc tinh todn cling tUdng tU nhu dbi vai tiét dién trung
binh nhung can Iuu y nhitng ddc di€m sau:

- Luc quan tinh chuy€n dOng tinh ti€n khi pit tong & vi tri DCT do khoi
lugng nhém pit tdng va khOi luong phia trén ti€t dién nhd nhat cUa than giy
nén:

Pp= (my,+mg) R 2(1+ ).10° [MN]
- Tai ti€t dién nhd nhdtk, =k, =1va = ,=
Trén c0 sG do6 ta s€ xdc dinh dugc hé sO an toann cUa ti€t dién nho nhat.

TrisOn,,n,van thudng nam trong khodng 2,5 3.
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Vi nhitng ddng co c6 tbc db truc khuyu khodng tlr 3000 v/phiit tré 1én
ta phdi xét thém t&i dnh hudng cla md men lUc quin tinh chuyén dOng lac
quanh chOt pit tong.

Do than thanh truyén thuOng cé két cau ti€t dién chiu luc dbng déu
(dién tich va kich thudc ting dan v€ phia dau to) nén c6 th€ coi gan ding 1a
luc quan tinh chuy@n ddng 1ac (tinh theo mOt don vi chi€u dai than) phan bo
theo quy luat hinh tam gidc nhu hinh dudi day

Hinh. 28. SU phan b6 luc qudn tinh [dc don vi dOc theo thin

Luc qudn tinh 1ac ny dugc xdc dinh theo gia tbc géc cla thanh truyén.
Tat nhién ta phai chdp nhan sai s6 tinh todn bdi ta quy dan khéi lugng thanh
truyén v€ duOng tim dau nhd (d€ tham gia chuyén dOng tinh ti€n) va vé
dudng tim dau to, mOi phan khOi 1ugng cla than thanh truyén déu dbng thdi
thuc hién hai chuyén ddng c6 gia tOc d6 13 chuy€n dOng tinh ti€n theo phuong
dudng tam xy lanh va chuyén dOng quay quanh tidm choOt pit tong. B&i vay luc
quén tinh 1ac don vi tai di€m A dugc xdc dinh gan ding nhu sau:

MN
g=mR ?10° —
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Trong d6: m, kg/m : khOi lugng thanh truyén tinh theo mOt don vi
chi€u dai.

Mb men luc qudn tinh uGn ngang than thanh truyén dat tri sO 16n nhat &
ti€t dién F cdch ddu nhd mOt khodng 13 0,577 ¢ tai vi tri thanh truyén vudng
gée vOi khuyu truc. Ung sudt t8ng cOng ubn va nén xédc dinh nhu sau:

ch M 1 max MP
F oW, (MPa]
Trong do:
P, P MN ; + =90
COs

F va W,: 1a di€n tich vA m6 men chOng ulOn cla ti€t di€n tinh todn, cich
ddu nhd 0,577 ¢.

P..C
Mu —= + Py [MNm]
P, I M

it

Tris6  thuOng khong vugt qui 30 MPa nén thuGng dudc bd qua.
3.3. Tinh bén dau to thanh truyén.

Do k€t cau thuc t€ cla dau to nén chi can tinh todn cho trudng hop chiu
kéo tUrc 1a khi pit tdbng & DCT cubi thdi, ddu nap. TOng luc kéo dau to 1a luc
quén tinh chuyén d0ng tinh ti€n do m; gdy nén va lUc quan tinh chuyén dOng
quay cUa phan khGi lugng quy dan vé tim dau to m, (bG qua phan khoi Iuong
cUa nap dau to m,) gy nén:

P, =P,+ P, =[m;.R. >(I+ )+ (m-my)R 2] .10° [MN]

Gi4o sU Kinasoshvili da gid thiét:

- Khi lép ciing bac vao dau to thi bac va dau to déu bi€n dang nhu nhau.
Do vay md men tic dung 1&n bac va dau to ty 1€ véi md men quén tinh tiét
dién J, cQa bac va cUa tiét dién ndp dau to J,.
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- Nap va nlra trén cUa dau to coi nhur m6t khoi nguyén, khéng con bi dnh
huéng cla mOi ghép.

- Nap dau to va bac dugc coi nhu mOt ddm cong c6 ti€t dién ngang
khong d6i (bang tOng ti€t dién A-A) va dugc ngam hai dau tai céc ti€t dién
B-B vdi ban kinh cong 1dy bang nlta khodng cich gilta hai duOng tdm bu 16ng
thanh truyén c, [m].

Hinh.29. SO do tinh todn sUc
bén dau to thanh truyén

- Luc quén tinh P; dugc phan bd theo quy luat cosin.
, 4P, MN
p' pcos P

Cat dam cong tai A-A va thay tic dung tuOng duong bang mo men M,
va luc phdp tuy€n Ny:

C
M, P, 200127 000083 , MNm
C
N, P, 7052 0003, MN

o g6c ngam tiét dién B-B, [d0].

Ung sudt t6ng cOng 16n nhat (ubn va kéo) tai bé mat ngoai ti€t dién A-
A ¢6 xét téi anh hudng cla bac 16t.
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¢ 0,127 0,00083 , 05522 0,003 ,
J J

2W, 1 > F1 >
Jd Jd
Trong do:
A ~ n ﬁd . 3
M0 men chOng uOn: W, [m’]
A e A2 t,. A
MO0 men quan tinh ti€t di€n nap: J, [m™]

2

A , , [ « A f .
M6 men quén tinh ti€t dién bac: j, ”12 [m*]

€, va :chi€urOng va chi€u day ti€t dién nap, [m];

C,va : chi€u rOng va chi€u day ti€t dién bac, [m];

TrisO cla[ ]nhu sau:

Thanh truy€én bang thép thudng cho ddng co tinh tai va ddng co tau thly:
[ 1]=60 100 MPa ;

Thanh truy€én dOng c0O 6 td mdy kéo, ting xich va tau thUy cao tOc:
[ ]1=150 200 MPa;

POng cO cudng hod cong sudt voi thanh truyén bang thép hgp kim tot:
[ 1=200 300 MPa;

Né€u tri s6  tinh dugc gan bang tri s6 [ ] thi can phdi ki€m tra d0
bi€n dang theo hudng kinh 4 cUa dau to theo bi€u thic sau:

0,0024P, ¢’
¢« < . [mm]
EJ, I
Tri sO tinh dugc phadi nhé hon khe hd hudng kinh gilta bac dau to va bé
mat c6 khuyu. P6i v&i ddng co 6 td mdy kéo, xe xich [ 4] =0,06 0,1 mm.

Trén day la cac nOi dung chinh cUa phan tinh todn ki€m nghiém thanh
truyén dOng cO 4 ky. DG6i v6i dOng cO hai ky, vi€c tinh todn s€ khic bdi vi
khong c6 trang thdi thanh truyén chiu kéo khi pit tong & di€m chét trén ma
thanh truy€n ludn chiu tGng luc khi thé va quén tinh gdy nén va udn doc mobi
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khi pit tong tGi vi tri DCT. NhU vay vi€c tinh todn thanh truyén dOng c0 hai ky
s& thién vé& tinh nén dau nhd, nén va ubn doc than ciing nhu udn ngang than.

3.4. Tinh bén bu long thanh truyén

Bu 16ng thanh truyén c¢6 dinh ndp v&i dau to nén khi si€t chat bu long
(hodc dai Oc) bu 1dng bi kéo va xodn. Ngoai ra, khi dbng c0 1am viéc, bu 16ng
con chiu Ung sudt kéo thay ddi c6 tinh chat chu ky do luc quén tinh cla nhém
pit tong va thanh truyén (khong k€ ndp dau to) P, giy nén. Thoi di€m tinh bén
1a vi trf Ung vGi pit tdng & PCT cudi hanh trinh thai, d&u nap. Luc P, xdc dinh
theo bi€u thic khi tinh todn dau to thanh truy€n. Luc kéo mOi bu 16ng:

P
P, - [MN]
Z

Trong d6: z- s6 bu 16ng cho m&i thanh truyén.

Luc xi€t bu 16ng thanh truyén P, phdi dU 1én d€ khi ddng co lam viéc
mOi ghép van ddm bdo chadt nhung khdng qua 16n d€ tranh bi€n dang déo, chon:

P,=(2 4)P, [MN]

Khi chiu luc Py, bu 16ng chi chiu thém mOt phan cla luc P, thong qua hé
sO bdi cd bu 16ng va phan dau to ti€p xic véi bu 16ng d€u bi€n dang ti€p
nén luc siét P, thuc t€ gidm.

.. F
VGi = 5thi =015 025
b

Vay t&ng luc kéo bu 16ng 1a:
Py = (2,15 4,25)P, [MN]
Ung suat kéo khi 1am viéc:

P
“ F

min

[MPa]

Foin: dién tich ti€t dién ngang nguy hi€m nhat clia bu 16ng.
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Ngoai Ung sudt kéo, bu 16ng cdn bi xodn do siét véi luc P,. Ung sudt
X0an :

0,1P, .d,

dy: duGng kinh trung binh cUa ren

do: duGng kinh chan ren (hodc duOng kinh cUa ti€t tién ngang nho nhat

chiu xodn cUa bu 16ng).
Ung sudt t6ng:

: 4?2 [MPa]

k
Tri s6 Ung sudt cho phép [ ] nhu sau:
- POng cO tinh tai va tau thUy, bu 6ng bang thép cic bon:
[ 1=80 120 MPa

- POng cO 6 td, may kéo, xe xich, tau thUy tdc db cao, bu 16ng bang thép
hop kim:

[ 1=120 180 MPa
- Pbng cO cuOng hod cdng sudt cao, bu 16ng bang thép hop kim cao cap:
[ 1=180 250 MPa

P6i véi loai ndp dau to thanh truyén ma bé mat phan chia nghiéng géc
so vGi bé mat ngang thi vi€c x4c dinh P, can chi y tdicos  theo nguyén tac phan
tich 1uc.

P.4. TINH BEN TRUC KHUYU.

Cic kich thudc co ban cUa truc khuyu theo hinh dudi ddy dugc cho san
trong céc bang phu luc.
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Hinh .30. SO do tinh
todn truc khuyu

Do truc khuyu cUa dOng cO nhi€u xy lanh gdm nhi€u khuyu ghép ndi
ti€p nén v& ban chat d6 1amdt dam siéu tinh va rat khé tinh todn. DE don gidn
ho4 vié€c tinh todn ta gid thi€t rang truc khuyu clng ving tuyét d6i, cic luc
tac dung tap trung tai di€m gilta cla cO truc va c6 khuyu. Trén cO sG d6 ta
dung phuong phap phan doan dé€ tinh toan. H& sO an toan tinh theo phuong
phép nay c6 tri s6 nhd hon 5 8 % d0i vdi c6 khuyu, 30 40% d6i v3i cO truc
va md khuyu so v&i két qud tinh theo phuong phdp dam siéu tinh. B&i vay can
chon hé s0 an toan cho phép that hop ly.

Ta chia truc khuyu thanh nhiéu doan, mOi doan 1a mOt khuyu rOi xéc
dinh tat cd cdc loai Iuc vi md men tic dung 1én khuyu d6. SO d6 tinh todn dbi
v6i khuyu truc th( i nhu hinh 31. Céc luc tdc dung 1&én khuyu truc:

- Luc phép tuyén:
cos
Z, P— [MN]
COS
- Luc ti€p tuyén:
sin
L P—— [MN]
cos
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Hinh.31. SO dO tinh todn doan truc thi'i
- Luc quén tinh ly tam cUa khOi lugng tdp trung tai ¢O khuyu:
P.=(m,+my) R 210° [MN]
- Luc quén tinh ly tAm cUa hai m4 khuyu:
P,=2m,. 210° [MN]
- Luc quén tinh ly tAm cUa hai d6i trong:
P;=2 ., ¢ %10° [MN]

SG di phai thém 10° vao céc bi€u thlc tinh 1Uuc quén tinh ly tim bdi vi
khOi lugng tinh theo don vi [kg], khodng cich theo don vi [m] nén can phai
dGi luc thanh th( nguyén [MN].

Luc quén tinh ly tdm cUa hai md va hai d6i trong dugc phan b0 nhu &
hinh vé trén.

Cic luc nay giy nén cdc phan luc tic dung 1én b€ mat hai c6 truc tU phia

bac 6 truc. Khi gidi phéng 6 d& ta thay bang cdc phan luc T;’, Z;" cho ¢6 truc
bén trdi va T, ;Z. cho c6 truc bén phai cla khuyu.

z 7, et Tw T
T T T? [MN]

Viéc xdc dinh cic phan luc trén ¢ th€ dugc thuc hién rat dé dang thong
qua cic khodng céch a vab.

Ngoai ra, ¢6 truc bén trdi chiu m6 men xoan M;.
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Day chinh 12 tGng mo6 men (hay con gQi 12 md men tich liiy) cUa tat cd cac
khuyu truc phia truGc né truy€n dén.

CG truc bén phai chiu mdé men xoan M,,;, ddy chinh 12 md men tic dOng
ngUudc tré 1ai tU c4c khuyu phia bén phdi nd.

Ta co:
il

M, TR [MNm]

i i
1

M, , TR M, TR [MNm]

1

Chii y rang trén sO dO tinh todn ta dd dGi chi€u cUa phan luc va md men
ngUdc nén khong d6i ddu dai s6 cla bi€u thic tinh T, ,Z va M, nita.

Khi tinh todn cho khuyu bén phdi (th& i + 1) thi ta phdi vé& ngugc lai
chi€u cUa véc t0 mdé men M;,; dOi vi c6 truc chung vGi khuyu phdi. Nhu vay
vé thuc chat, cO truc chung gilta hai khuyu chiu phan luc do hai khuyu giy
nén. Nhung bang cich phan doan, nghia 1a chia doi c¢6 truc chung va phan luc
tUr phia khuyu ndo thi do nla c¢G truc phia khuyu d6 chiu, khong lién quan gi t&i
nla cO truc kia-chinh vi th€ m&i c6 sai sO tGi 30 40% so vGi phuong phip
gidi dam siéu tinh.

Do tat ca cic luc T, Z, T,,T,,Z.,Z; ,M,,M, , d€u bi€n thién c6 tinh chat
chu kY nén s€ phai tinh bén theo hé s6 an toan.

4.1. Tinh bén c6 truc.

C6 truc chiu udn va chju xoan nhung do ¢0 truc c6 dudng kinh 16n hon
va chi€u dai nhd hon so vGi ¢6 khuyu nén thuGng bd qua khong tinh ubn ma
chi tinh theo Ung sudt xodn. Trinh tU nhu sau. Lap bang bi€n thién md men
xoan tich luy cho tat ca cic cO truc cla truc khuyu, vi du doi vGi ddng co 4 ky.

Bdng bién thién cdc md men xodn tich luy cUa cdc ¢O truc Bang.29.

1 M 1 M2 M3 ............... Mi+1
[MNm] [MNm] [MNm] [MNm]
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00
15°
30°

720°

Bdang trén th€ hién su bién thién clla md men xodn tlng cO trUc riéng
biét cUa truc khuyu gbm i khuyu va i+ 1 c0 truc.

M, 12 m6é men xodn cG truc th( nhat. Thong qua cO truc nay mOt phan
mé men xoan dugc truyén dén cdc cum, cO cau phu nhu truc cam, bom nudc,
quat gié, bom dau.... . Néu biét dugc tOng cong sudt tiéu tOn cho cic bd phan
nay thi ta dé dang xé4c dinh dugc M, bdi ta biét tbc dO quay cla truc khuyu 1a

. Tuy vay rat khé xdc dinh cong sudt tiéu tOn nay, bdi cé rat nhi€u yéu t0
anh hudng. BGi vay, cach don gidn nhdat la x4c dinh gan ding. Xudt phat tUr
luan cU sau:

- Khi tinh to4n nhiét ta di chon hiéu sudt cd khi .. Di€u d6 c6 nghia la
trong tGng sO cong sudt chi thi N; cla tat cd cic xy lanh sinh ra, chi c6 N;
= N, truyén ra ngoai t&i b0 phan tiéu thu cong sudt. Phan cdng sudt con 1ai (1-

«0) Ni ding dé€ tiéu tOn cho vi€c thang t6ng hao ma sit va dan dOng cic cum,
c0 cau phu cUa dOng co. MOt cach gan ding ta c6 th€ gidi thich

rang khodng 30 40% cla (1- ) N; dugc truyén qua cO truc th( nhat tdi
bom nudc, quat gié, bom dau va truc cam... Nhu vay tiy theo k€t cdu cu thé
cUa dOng cO ma chon tri s6 hop 1y. Tuy rang md men xoan truy€n qua cO truc
th( nhat t&i cdc cum nay thay dGi lién tuc (ma 1y do chU y€u 1a viéc déng m&
xu pap) nhung d€ don gidn ta coi nhu' M, 1a mOt thong s cO dinh trong sudt
chu trinh cong tdc cla dOng co (M,1dy v&i dau am).

M6 men xo0dn c6 truc th(f hai: M= M,+T, R va tuong tU nhu vay ta cé:
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M; =M, + T,.R,
MOt céch tOng quit: Mi,; = M; + T.R [MNm]
Chil y:
- M6 men M, ludn c6 mOt tri s6 dudng va ngudc chiéu quay vGi
cUa truc khuyu.

- Khi 1ap bang phdi chi y tGi géc 1é€ch pha cong tdc trén cO s& th( tu
cong tic va c6 th€ gid thi€t rang T cUa cic xy lanh c6 tri sO va quy ludt bi€n
thién nhu nhau, ching chi 1€ch pha tuong ddi so v&i nhau ma thoi.

VGi céc cO truc c6 dudng kinh nhu nhau thi ta chi can xdc dinh c@ truc
120 €6 tri $6 Mua-Mumin 16n nhét sau d6 tinh hé s6 an toan cho ¢ truc dé 1a du:

M max
X max ’ dc [MPa]
M min
xmin , dc [MPa]
db 2 . .~ \ » N \ , N 2 ~
7 ty sO giUaduOng kinh trong va duOng kinh ngoai cua cO truc.

X max Xmin [MP a]

tb X max X min [MPa]

Hé s6 an toan theo xoan d6i v6i c6 truc:

n

=~

Trong do:
1 =180 200 MPa d6i vGi thép céc bon;
=280 300 MPa d6i v&i thép hop kim
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Gi4 tri cho phép cla n nhu sau:
[n]=3 4 d6ivdi ddng cO xing 6 to;
[n]=4 5 d0i vGi dOng cO mdy kéo, xe xich;
[n]=2 3d6ivdi dOng cO cuOng hod cao.
Ngoai viéc tinh theo hé s an toan xodn, doi khi con phai ki€m tra c6
truc chju xoan nhi€u nhat.
TU bang md men tich liy, chon ra tri s6 mé men x0an M. CO truc chiu
M. S€ bi xoan nhi€u nhat. P6i vdi cO truc do, dé tdng tinh chinh x4c cla
phép tinh, ngudi ta c¢6 th€ tinh thém cd hiéu Ung udn do cic phan luc T”, Z”
gy nén. Tié€t dién chiu ubn va xodn nguy hi€m nhat 1a ti€t dién chuyén ti€p
t0f md khuyu bén phai t&i c0 truc, can ki€m tra:
Ung sudt u6n theo phuong phdp tuyén:
a. Z"

d. [MPa]

uz

Ung sudt uOn theo phuong ti€p tuyén:

aT"

uT dc— [MPa]

Ung sudt xoan 16n nhat :
M

max

de [MPa]

X max

Ung sudt t8ng cOng:
Voo 4w [ 1 [MPa]
TrisO cla[ ]nhu sau:
50 80 MPa d6i v&i dOng cO tinh tai va tau thQy;
60 100 MPa d0i vGi dOng c0 6 to, xe xich cic loai.

4.2. Tinh bén c6 khuyu

136



Do dudng kinh ¢ khuyu thuOng nhd hon trong khi chi€u dai 1ai 16n hon
so vGi ¢ truc nén phai tinh toan ki€m nghi€m theo cd udn va xodn.

Vi m6 men ubn va md men xoan déu thay ddi cé tinh chat chu ky nén
phai tinh hé sO an toan theo xoan va theo uln riéng biét, sau d6 xét hé s6 an

toan chung.

a- Tinh ¢ khuyu theo xodn

Hinh.32. SO d6 tinh todn
cO khuyu thir i

Ti€t dién ngang & gilta cG khuyu chiu Ung sudt u6n 16n nhat nén 1a tiét
dién nguy hi€m nhat. Gid st rang khuyu truc dugc ngam cUng tai ti€t dién
nguy hi€m dé. Ta ¢c6 mdé men xodn c6 khuyu:

Mua=M;+ T’ R [MPa]

Céc tri s6 dugc xdc dinh theo bi€u thlc trén va di€n vao bang sau:

Bang bién thién mé men xodn cO khuyu Bang 30
1 M, Ty M M, Ty | M
[d0 GQTK] | [MNm] | [MN] | [MNm] | [MNm] | [MN] [MN
m]
OO
15°
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Chon ¢ khuYu ¢6 (Meamax - Mamin) 100 nhat sau d6 tinh Ung sudt xoan 16n
nhat va nho nhat theo céc bi€u thlc sau:

M ck max

X max ’ d o [MPa]
M ck min

Xmin ’ d “ [MPa]

Trong hai bi€u thic nay  1a ty sO gilta duOng kinh trong va duGng kinh
ngoai dy clla cO khuyu.

X4c dinh ¢ va , r6i tinh hé s6 an toan theo xodn n tuong tU nhu da thuc
hién d6i v6i c0 truc.

Chii ¥:

* Khi xdc dinh cdc phdn Iuc tic dung 1én bé mat cO truc ta da tuan thU
nguyén ly, phdn luc va Iuc giy ra ching tring (song) phudng va ngugc chi€u. Trén
sO dO tinh todn ta di dat véc to phdn luc ngudc chi€u vdi luc tdc nhan (Iuc
gy ra cdc phan luc). Vi du & cdc hinh trén ta c6 1uc ti€p tuyén T; song song
nhung ngugc chi€u véi T;”. BOi vay ta khong d6i dau cUa tri s6 claluc nita. Do
d6 ma c6 céc cong thuc:

: .
T T [MN]

Mu=M;+ T/ R [MNm]
Khi 1ap bang can hét sUic chi ¥, trdnh nham dau dai so.

* Khi tinh m6 men xoan c¢6 khuyu th(r i My, phdn luc 7., di dugc tinh
vao M; theo cong thlc : M; = M, + Ti.,. R
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* Ngoai cdch tinh My nhU trén ta c6 thé xdc dinh M thong qua md men
xo0dn cO truc bén phdi va phan luc tic dung 1én cO truc d6 theo bi€u thiic sau:

Mui =M, - Ti" R [MNm]
P . .
* Tinh theo ?r 1a ¢ sai sO vi thuc ra luc P, va Py la cac luc phan bO.
b- Tinh ¢& khuyu theo uOn:

- M6 men ubn tic dung trong mat phang Z (mat phang chra khuyu truc):

Za b P_F,
ia 2

M, b [MNm]

1

M6 men ubn tdc dung trong mat phang T (mat phang vudng géc vOi mat
phang chita khuyu truc):
MTi = Ti’ (a+b) [MNm]

- Trong mat phang di qua dudng tam 16 dau boi tron (n€u cb), tao géc
vGi chi€u duong truc Z md men uOn xic dinh nhu sau:
M =My cos + My sin [MNm]

- Chon c@ khuyu th( i nao d6 c6 tri S0 (M e - M imi) 160 nhdt d0i véi
loai ¢6 khuyu c6 16 dan dau bdi tron r0i tinh Ung sudt uOn theo cong thiic sau:

M i max
umax [MPa]
’ de
M
1min [MPa]

S O A

- b6i v6i ¢ khuyu khong ¢6 16 dau bdi tron:

Tinh hi€éu (Mzimu-Mzimin) cUa tUng cO khuyu r0i so sanh vGi nhau d€ chon
cO khuf/u chiu ubn nguy hi€ém nhat. Sau d6 cling tinh  ,ux V2 ymin theo céac
bi€u thifc trén ti€n hanh tuong tU d0i v&i Mimax ~-Mmin)-

DPE thudn tién cho viéc so sanh, 1ua chon can 1ap bang bién thién cla
M, Mz vaM cla ting c6 khuyu.

Bang bién thién mé men ubn cdc cO khuyu Bang 31.

1 My, Mz M e M ;
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[d0 GQTK] [MNm] [MNm] [MNm] [MNm]

00
15°

720°

Né€u nhU cdc khuyu truc hoan toan giOng nhau thi chi can 1ap bang bi€n

thién cho mOt khuyu ma thoi.

- TU Ung sudt ubn .. VA i, xdc dinh Ung sudt bién dd , va Ung

suat .

- X4c dinh hé s6 an toan uOn cla c6 khuyu:

n

k.
- a "
Trong do:
1 =250 350 MPa d6i véi thép cdc bon;
=500 550 MPa d6i véi thép hgp kim.

k =1,9 2-hés0 tap trung Ung sudt;

=0,7 0,8 - hé s0 kich thudc;

=0,1 - hé sO quy dan chu trinh.

c- Hé 506 an toan chung cla cO khuyu.

Po6i v&i dOng cO 6 t0, xe tdi: [n] =2,5 3

D0i véi ddng co xe xich : [n] =3 3,5
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* Chii y: phdi tinh riéng cho tUng c6 khuyu r0i so sdnh n d€ tim c6 khuyu
ndo cé n thap nhat trong ddng c0 nhi€u khuyu truc.

4.3. Tinh todn md khuyu.

M4 khuyu lam viéc trong di€u kién phUc tap: chiu kéo, nén, xodn va ubn
(theo hai phuong).KE&t cdu ma khuyu c6 tinh chat da dang, dudi diy chi gidi
thi€u viéc tinh todn md khuyu cla loai truc khuyu du c6 truc.

Ti€t dién nguy hi€m can tinh toan la ti€t dién I-I trong truGng hop truc
khuyu khong c6 d0 tring di€p va II-1I khi ¢6 dO trung diép.

Hinh 33. Tiét dién nguy hiém cla md khuyu trong truOng hop cé do tring diép va
khong cé do tring diép.

DE tinh todn, ta cat bo phan khuyu truc tU tiét dién nguy hiém trd di
va ngam phan con 1ai tai ti€t dién nguy hi€m d6 nhu dugc thé hién & hinh
trén.

M6 men tich lily M; dudc truyén t3i c6 truc th(fi + 1 hoan toan c6 thé
dudgc xdc dinh nhO bang bién thién khi tinh c0 truc. Néu nhu tat cd cac khuyu
truc c6 k€t cau giOng nhau, tUc 1a Py, P,, a, b nhU nhau thi phdn luc Ty = T va
Z: 7" v&i moi i. K&t qua Ia cdc ma chi chiu hi€éu Ung ubn khic nhau do cic
mo men tich luy M; khic nhau gy nén ma thoi, con céc hi€u Ung kéo, nén, ubn

< P n” 7, JAN
va xoan do Ty , Z’ va 7‘1 giy nén la nhu nhau. Trén thuc t€, vOi dOng cO
nhi€u xy lanh thi khuyu truc thudng khong tuyét doi gidng nhau nén nguoi
thi€t k€ phdi tinh todn cho tUng loai m4 khuyu riéng bi€t, con trong pham vi
DAMH ta gid thi€t rang cdc khuyu truc hoan toan giéng nhau d€ cho viéc tinh
todn dugc don gian.

Vi gid thi€t nhu vay, ti€t dién nguy hi€m s€ phai chiu nén (hodc kéo)

P ~ o 2 Vg 2 ~
do Z; va 7" g4y nén, uOn trong mat phang chua khuyu va uOn theo phuong
vudng géc v6éi mat phang chlra khuyu truc.

+ Ung sudt nén (kéo) tiét dién nguy hiém:

P
2 [MPal
n(k) F

A
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Trong d6: F, 1a dién tich ti€t di€n ngam, [m?].
+ Ung sudt uOn trong mat phang chra khuyu truc (do Z gy nén):
Z.a Za

< w, w MM

+ Ung sudt udn trong mat phang vudng géc vOi mat phéng khuyu truc
(do luc T’ va M; giy nén):
6T'.r 6M
. — [MPa]
bh*
Trong d6: r- khodng céch tU tim cO truc tGi ti€t dién ngam, [ml.
+ Ung sudt xoan tiét dién ngam (do T’ gy nén):
T.a
* k.hb

[MPa]

va vi tri cdc di€m riéng biét trén ti€t dién.

S =

Hé s0 k phu thubc vao ty sO

Nguyén ly chung 13 di€m cang gan tam ti€t dién cang chiu Ung sudt xodn
16n. Ta c6 thé€ tinh hé sO k thong qua hé sO g, va g, theo hinh XII-19, trang 150
cubn két cau tinh toin dOng co dOt trong, tap 2 cla NXB Pai hoc va Trung
hoc chuyén nghiép.

Cho dii 1a vGi nhimng gid thi€t nhu trén thi van dé con phlc tap & chd cic
Ung sudt déu thay d6i c6 tinh chat chu ky va 1&ch pha nhau, t(c 1a khi Ung sudt
nay dat cUc dai thi loai Ung sudt khdc tai cung di€m dé cla ti€t dién chua
han da dat tri s6 cuc tri, hon nlfa di€m nao cla ti€t dién chiu Ung sudt bién dO
hodc Ung sudt tOng 16n nhat va tai thOi di€m nao? Vi nhitng khé khin trén ta
gid thi€t 12 c6 8 di€m nguy hi€m nhat can kiém tra, d6 1a céc di€m trén hinh
33.

+ Tai cic di€ém 1, 2, 3 va 4: Ung sudt xodn , = 0 chi con hiéu Ung kéo

nén do ubn va kéo nén gy nén, Ta co:

1= a@ol = uwzt + umi

2= a2t w2t o um
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Chii y: Ung sudt nén (hodc kéo) . tai tat cd cic di€m déu nhu nhau.

Ung sudt ubn , tai cac diém 1, 6, 2 nhu nhau va tuOng tu d6i véi
tai cdc diém 3, 4, 8.

Ung sudt uOn theo phuong ti€p tuy€n r tai cdc di€m 1,4, 5 12 nhu nhau
va tuong tu d6i vOi  r tai cac di€m 2, 3 va 7.

+ Tai cac di€m 6 va 8 : Ung sudt xodn , 16n nhat nhung =0

+ Tai cac di€m 5 va 7, Ung sudtudn , =0.

D€ khdo sit sU bi€n thién Ung sudt tai mOi di€m ta phai 1ap bang bién
thién Ung sudt cho 8 di€m do.

Bang bién thién Ung sudt , [MPa] Bang 32
Piém 1 Piém 8
OGQIK nl uTl uzl x1 1 ee ee oo n8 uT8 uz8 x8 8
OO
360°
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Trong bang trén, Ungsudt  dudgc xéc dinh theo cong thlc sau:
2 4 2

Dua vao bang bién thién ta sé tim dudc di€m nao d6 clla ma chiu Ung
sudt  16n nhat d€ ki€m tra di€u kién bén .. [ ], dOng thoi xdc dinh

di€m chju Ung sudt bién dd % 16n nhat.

Sau d6 tinh ti€p , cUa di€m dé va tinh hé sO an toan chung n . Hé s6 an
toan chung cUa né nam trong pham vi 2,5 3,512 ddm bdo dU bén.

Ngoai cdch tinh ~ va tinh n , ngudi ta c6 th€ tinh n van rOi tinh n theo

nn
bi€u thlfc: 1 == cho tUng di€ém, nhung nhu thé s& lau hon do phai
n n

tinh todn nhi€u hon.

Thutc t€ cho thdy di€m 6 va di€m 8 c6 hé s6 an toan thdp nhat bdi vay ta
c6 th€ khong 1ap bang bién thién Ung sudt cho cd 8 di€m nhu di néu & trén
ma s& 1am theo cich ngdn gon nhat vdi trinh tu sau.

a- DUa trén bang tinh md men xodn tich luy d€ chon xem tri O Mipy O
cG truc nao rdi quyé€t dinh tinh bén cho m4 khuyu & bén phai c0 truc d6 (vi da
néi G trén, ta s€ tinh cho di€m 6, va 8 ma tai dé hiéu Ung udn do M; va T* giy
nén khong phét huy tic dung nén néu két cdu cidc ma gidng nhau thi chon m4
nao cling dugc).

b- Xdc dinh  mx theo Z’ . (tU bdng bién thién cla luc T va Z ta c6
bdng Z’ va Z’ ciing nhu' T° va T”). Z" dat gi tri cUc dai tai dau hanh trinh
chay-dan n0. Sau dé béng cdch tuong tu ta xac dinh dUQC  min qua Z i

C- TU Z’ nax VA Z in X4C diNh 1 max VA K min-

d- Tinh L'rng suat phéap tuyén cucdal VA min

. P,
Zmin T a Z )
mim
max,
0 F. bh
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Tai thGi di€m cudi hanh trinh thdi, dau hanh trinh nap luc Z’ (cla dOng
cd bon ky) c6 tri sO 4m nén cong thlc trén diing cho di€m 8, tlic 1a di€ém nam
gan cO truc bén phai nhat. V4i di€m 6 thi Ung sudt 16n nhat (chiu kéo) s€ xdc
dinh nhu sau:

. P,
Zon 5 60z

mim

max ¢, FA bh2

Ung sudt cuc tiu (Ung sudt nén) tai di€m 8 va 6 xuat hién tai ddu hanh
trinh chdy-dan nd dugc tinh nhu sau:

. P,
Zoa ) 6aZ,
min g FA bh2
. P,
Zoe Z.
ming FA bh

e- Tinh Ung sudt trung binh va Ung sudt bién d0 cho tlng di€m roi xic

dinh hé s6 an toan cla céc di€m doé.

f- TU T mw VA T’ tinh Ung sudt ti€p tuyén (Ung sudt xodn) tai céc
di€ém 6 va 8 (hai di€m nay ludn cé Ung sudt xodn nhu nhau), sau d6 xic dinh
Ung sudt bién d0 , va Ung sudt trung binh  rOi xdc dinh hé sO an toan theo
xodn. D& don gidn phép tinh, c6 th€ dung cong thirc gan ding sau day:

n , ——
k
T a *m

n nam trong phamvi 2,0 3,5

g- Xéc dinh hé s6 an toan chung n cho tUng di€m:

n .n
n —— L3 25
n° n’

4.4. MOt s6 van dé can luu y khi tinh bén truc khuyu

a- TruGc day ta da gid thi€t rang khuyu truc chiu luc véi so d0 c6 tinh
chat doi xUng. Nhung trén thuc t€ , c6 th€ gdp truGng hop phi d6i xUng vi du
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nhu dau to thanh truyén ddng co AAC-51 hodc cdc md khuyu khong phdi hoan
toan giOng nhau hay truOng hop c6 ma khong cé dOi trong hodc dOi trong
khong giOng nhau v.v..

SO d0 tOng qudt cUa khuyu truc trong nhitng triGng hop d6 nhu sau:

Céc phdn luc tdc dung 1én ¢ truc:
T f d T f d
T € g € g : T” - T _ Ta
a bcde f g t

P,c d ef g P,f g Zd e f g Pmn (¢ a
4
Z" = Z + Pdl + Pdg - (Pml + sz + Pck + Z’)

P,.: 1uc qudn tinh ly tim do m, va kh&i lugng c@ truc khuyu m, giy nén.

Hinh 34. SO d6 khuyu
truc khong doi xUng

b- Truong hop s dung doi trong d€ can bang mé men lUc quan tinh nén
13p 1éch géc  so véi mat phang ch(fa khuyu truc: vi du nhu mé khuyu th(t
nhat cla cdc dOng c0 V-8, =4, CEE 130 chang han thi ta phdi ding phuong
phdp phan tich Iuc, cdch ti€n hanh nhu sau:

Py, thanh phan Iyc ly tim do dOi trong giy nén, tic dung trong madt
phang chita khuyu truc, s& gép phan giy nén phan luc Z’ va Z”.

Py thanh phén luc ly tim tic dung trong mat phang vudng géc v4i mat
phang ch(a khuyu truc va s& gép phén giy nén phan luc T’ va T”.
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Nhu vay khi tinh Z’ (hodc Z”) thay cho Py 1a Py,. Con khi tinh T, ngoai
luc ti€p tuy€n T, ta con phai thém lUc Pyr qua canh tay don tuong Ung.

c- TruOng hgp truc khuyu thi€u c0 truc

Trén cic dOng cO xing, dac bi€t 1a dOng cO xing cho xe du lich thuOng
gdp két cau nay. Khi d6 ma khuyu chung c6 k€t cau kh4 ddc biét. SO do tinh
todn khuyu truc nhU sau:

Hinh 35. S0 dob truc
khuyu thi€u c0 truc

M4 khuyu chung dugc chia thanh 2 phan (ddi xUing nhau qua dudng tim
truc khuyu). MOi phan c6 khOi lugng nhat dinh, dugc coi nhu tdp trung tai
trong tim cUa phan dé, quay v&i van tbc géc  va giy nén luc quén tinh ly
tam P’,, va P,,".

Khi biét cic khodng cdch (cénh tay don) ta dé dang xdc dinh dugc phan

luc tic dung 1én cac cO truc.

Viéc tinh todn ma khuyu trong truOng hQp nay sé phltc tap hon va do
vay hau nhu khong c6 trong pham vi d6 4n mdn hoc. Trong truGng hQp can
thi€t, hoc vién tu tham khdo sich gido khoa va cdc tai li€u c¢é lién quan.

§5. NHUNG TRUONG HOP TINH TOAN KHAC

Trong nhling muc trén da trinh bay mOt cich tém tat cdc ndi dung tinh
toan nhlng chi ti€t chuyén dOng cO bdn cla cO cdu khuyu truc thanh truyén.
D6 1a nhiing van dé ma hoc vién thuGng phdi gidi quyét trong pham vi
DAMH vé PCDT. Tuy nhién ciing c¢6 nhiing truGng hgp c4 biét, vi du can tinh
toan ki€m nghi€m co cdu phOi khi, hé thOng bdi tron, hé thdng 1am mat, bau
1oc khong khi .. .. cla mOt dbng c0 cu thé nao doé.
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Néu gdp cdc bai toan dy thi ngudi 1am PAMH can tham khdo céc tai 1iéu
c6 lién quan va sach gido khoa dudi su chi dan clla ngudi hudng dan d€ hoan
thanh nhiém vu dugc giao.

KET LUAN

Trong bOn phan cla ndi dung cubn: ‘Hudng dan cic budc thuc hién
DAMH DCPT duing cho hQc vién nganh xe, xe mdy cong binh va ting thi€t gidp
da trinh bay day dU nhiing ki€n thlc ¢d ban ma hoc vién can nam viing va
bié€t cdch van dung vaio PAMH cUa minh. Ngoai ra, hoc vién phdi tham khdo
thém sach gido khoa va céc tai li€u c6 lién quan d€ ndm chac dac diém két
cdu, cO s0, gid thiét trong tinh todn va khi chon cdc tham sO ciing nhu cic hé
s0.

DPE thudn tién cho viéc hoan thanh PAMH, dudi day la nhitng phu luc
ch(l y&u. Ngoai ra con c6 mOt chuong trinh viét bang ngdn nglt PASCAL ma
c6 th€ st dung d€ tinh nhiét, tinh todn dOng luc hoc va tinh bén mot sO chi
ti€t cO ban. Tuy nhién phai chd y rang chuong trinh mdy tinh chi 1a cong cu,
con bdn than con ngUdi phai bi€t cich st dung va di€u quyét dinh 1a chon céc
tham sO th€ nao, chon phuong phdp tinh todn nio cho hop 1y. Ngoai phudng
phap tinh toan ki€m nghi€m sUc bén theo phuong phép truyén thOng dugc s
dung trong pham vi PAMH nay, ngay nay nhiing phuong phdp tinh bén tién
ti€n hon dang dugc nghién clu va ting budc dp dung cho ddng co. Nhiing
van dé nay dugc trinh bay trong céc tai li€u mdi xudt ban ma ta c6 th€ tham
khdo thém.
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TAI LIEU THAM KHAO

1- Nguyén Viin Chau.

Hudng dan d6 4n mén hoc dOng co dot trong. Hoc vién KTQS- 1988.
2- H6 T&n Chudn, Nguyén PUc Phi va céc tic gid khéc.

K&t cdu va tinh todn dOng co d6t trong tap 1, 2, 3.

Nha xudt bdn Pai hoc va Trung hoc chuyén nghi€p. 1979.

KYch thic xPc m 'ng dCu (theo hxnh 22)

B{ng 13P
M-hiOu ®eéng = |y, () t(mm) Amm) | Agmm) | a(mm) | b(mm)
(D () (3) 4) ) (6) (7
M3MA-400 | 4988 4975 | 2,78 2,62 i 0,76 041 1,0 2,0
M3MA-407 | 3,99 3,97 | 332 3,08 | 68 49 | 076 041 ; i
MeM3-965 40 398 | 31 29 | 132 100]| 06 035 ; i

149




150

M-20 1,0 3,988 3,6 3.8 - 02 04 0,6 2,5
M-21 5,0 4,988 | 4,02 3,78 | 13,2 93 0,5 09 1,1 09 |31 29
AAC-12 4,0 3,988 3,6 3.8 - 0,2 04 0,6 2,5
AAC -13 5,0 4988 | 442 4,18 | 48 10,0 0,5 0,3 1,1 09 |31 29
CEE-110 5,0 4,988 3,2 3,18 - 0,15 0,40 0,8 34
CEE-111 5,0 4988 | 4,42 4,16 12,4 04 0,15 L3 1,1 |31 29
CEE-120 47755 4,735 4,1 43 - 0,15 045 0,75 2,7
ey 2) 3) “4) ) (6) (7
AAC-51 4,0 3,988 3,6 3.8 - 02 04 0,6 2,5
AAC -66 5,0 4,988 4,02 3,78 13,2 93 0,5 03 L1 09 | 3,1 29
AAC -41 5,0 4,988 442 4,18 | 148 100 | 05 03 L1 09 | 31 29
ODAE-5M 4,755 4,73 4,0 10,9 0,15 045 - -
CEE-130 5,0 4,988 4,42 4,18 10,9 0,6 0,25 L3 1,1 3,1 29
CEE-375 5,0 4,988 4,42 4,18 10,9 0,6 0,25 1,3 1,1 3,1 29
A-16 5,0 4,988 3,85 3,55 6,5 5,0 04 0,2 1,2 0,8 | 3,1 29
A-20 5,983 5965 5,3 49 - 0,8 0,6 | 1,27 0,85 4,0
A -30 5,0 4,982 3,82 3,68 70 8,15 | 0,55 0,3 1,2 09 3,0
A-35 5,0 4,985 4,2 4,03 150 0,65 040 1,0 2,5
A -37 5,0 4,982 44 4,1 14,2 0,55 0,3 1,2 09 3,0
A -48 6,0 5,8 44 4,1 14,7 0,8 09 1,1 0,8 2,0
A -54 5,98 5,96 5,15 4,85 14,2 04 0,6 | 1,15 0,85 4,0
NIA-7 5,97 4,9 4,7 10,9 0,7 0,5 1,0 0,7 4,0
A-75 5,98 5,96 5,15 4,85 14,2 04 0,6 | 1,15 0,85 4,0




(1) (2) (3) 4) (%) (6) (7)
NIA-14 597 5,95 49 47 10,9 0,5 0,3 1,0 07 4,0
EAI-46 596 5,94 55 5.1 21,0 0,5 09 07 05 | 42 38
6EAI-50 5,96 5,94 55 5.1 21,0 0,5 0,9 0,7 0,5 42 38

A-6, A-12A 2,35 2,33 3,89 3,37 19,0 025 0,5 -
vu A-12-525 2,38 2,36 4,76 19,0 0,6 0,4 - -
RIC-236,238 vu | 6487 6473 58 5,6 18,8 142 | 0,65 045 | 155 14 4,6
240
0A-1, OA-2 OHA 4,0 3,98 3,1 29 - 0,6 035 - -
-5 vu 0IA-10
01A-7 4,0 3,98 3,1 29 - 0,6 0,36 - -
TrPse(cos + cos2 )theo vwvu
Bing 1P
0 DEu
132 | 133 | 1/34 | 1/3,5 | 13,6 | 1/3,7 | 1/3,8 | 1,39 | 1/40 | 1/4,1
(D (2) (3) 4) (5) (6) (7 () 9 (10) | A | d2)
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0 + 1,312 | 1,303 | 1,294 | 1,286 | 1,273 | 1,270 | 1,263 | 1,256 | 1,250 | 1,244
5 + 1,304 | 1,295 | 1,286 | 1,278 | 1,270 | 1,262 | 1,255 | 1,249 | 1,242 | 1,235
10 + 1,278 | 1,270 | 1,261 | 1,246 | 1,253 | 1,239 | 1,232 | 1,226 | 1,220 | 1,214
15 + 1,247 | 1,228 | 1,221 | 1,213 | 1,206 | 1,200 | 1,194 | 1,188 | 1,182 | 1,177
20 + 1,179 | 1,172 | 1,165 | 1,159 | 1,152 | 1,147 | 1,141 | 1,136 | 1,131 | 1,126
25 + 1,107 | 1,101 | 1,095 | 1,090 | 1,085 | 1,080 | 1,075 | 1,071 | 1,067 | 1,063
30 + 1,022 | 1,017 | 1,013 | 1,009 | 1,005 | 1,001 | 0,998 | 0,994 | 0,991 | 0,988
35 + 0,926 | 0,923 | 0,920 | 0,917 | 0,914 | 0,912 | 0,909 | 0,907 | 0,905 | 0,903
40 + 0,820 | 0,819 | 0,817 | 0,816 | 0,814 | 0,815 | 0,812 | 0,811 | 0,809 [ 0,808
45 + 0,707 | 0,707 | 0,707 | 0,707 | 0,707 | 0,707 | 0,707 | 0,707 | 0,707 | 0,707
50 + 0,588 | 0,590 | 0,592 | 0,593 | 0,594 | 0,596 | 0,597 | 0,598 | 0,599 | 0,600
(1) 2) 3) “) ) (6) (7 8) ® | A0y | adn | d2)
55 + 0,467 | 0,470 | 0,473 | 0,476 | 0,479 | 0,481 | 0,481 | 0,486 | 0,486 | 0,490
60 + 0,344 | 0,348 | 0,353 | 0,357 | 0,361 | 0,365 | 0,386 | 0,372 | 0,375 | 0,378
65 + 0,222 | 0,228 | 0,234 | 0,239 | 0,244 | 0,249 | 0,253 | 0,258 | 0,262 | 0,266
70 + 0,103 | 0,110 | 0,117 | 0,123 | 0,129 | 0,135 | 0,140 | 0,146 | 0,150 | 0,155
75 + 0,012 | 0,004 | 0,004 | 0,011 | 0,018 | 0,025 | 0,031 | 0,037 | 0,042 [ 0,048
80 + 0,120 | 0,111 | 0,103 | 0,095 | 0,087 | 0,080 | 0,074 | 0,067 | 0,061 | 0,055
85 - 0,221 | 0,211 | 0,202 | 0,194 | 0,186 | 0,179 | 0,172 | 0,165 | 0,159 | 0,153
90 - 0,312 | 0,303 | 0,294 | 0,286 | 0,278 | 0,271 | 0,263 | 0,256 | 0,250 | 0,244
95 - 0,395 | 0,386 | 0,377 | 0,368 | 0,361 | 0,355 | 0,346 | 0,340 | 0,333 | 0,327
100 - 0,467 | 0,458 | 0,450 | 0,442 | 0,435 | 0,428 | 0,421 | 0,415 | 0,409 | 0,403
105 - 0,529 | 0,521 | 0,513 | 0,506 | 0,499 | 0,493 | 0,487 | 0,481 | 0,475 | 0,470
110 - 0,581 | 0,574 | 0,567 | 0,561 | 0,555 | 0,549 | 0,544 | 0,536 | 0,533 | 0,529
115 - 0,623 | 0,617 | 0,612 | 0,606 | 0,601 | 0,596 | 0,592 | 0,587 | 0,583 | 0,579



120 - 0,656 | 0,651 | 0,647 | 0,643 | 0,635 | 0,635 | 0,632 | 0,628 | 0,625 | 0,622
125 - 0,680 | 0,677 | 0,674 | 0,671 | 0,669 | 0,666 | 0,664 | 0,661 | 0,659 [ 0,657
(1) (2) 3) “) ) (6) (7 (®) 9) (10 | dn | 12
130 - 0,697 | 0,695 | 0,694 | 0,692 | 0,691 | 0,690 | 0,688 | 0,687 | 0,686 [ 0,685
135 - 0,707 | 0,707 | 0,707 | 0,707 | 0,707 | 0,707 | 0,707 | 0,707 | 0,707 | 0,707
140 - 0,712 | 0,713 | 0,715 | 0,716 | 0,718 | 0,719 | 0,720 | 0,721 | 0,723 | 0,724
145 - 0,712 | 0,715 | 0,719 | 0,721 | 0,724 | 0,727 | 0,729 | 0,731 | 0,734 | 0,736
150 - 0,710 | 0,714 | 0,719 | 0,723 | 0,727 | 0,731 | 0,734 | 0,738 | 0,741 | 0,744
155 - 0,705 | 0,711 | 0,717 | 0,723 | 0,728 | 0,733 | 0,737 | 0,741 | 0,746 | 0,749
160 - 0,700 | 0,708 | 0,714 | 0,721 | 0,727 | 0,733 | 0,738 | 0,743 | 0,748 | 0,753
165 - 0,695 | 0,703 | 0,711 | 0,718 | 0,725 | 0,732 | 0,738 | 0,744 | 0,749 | 0,755
170 - 0,691 | 0,700 | 0,708 | 0,716 | 0,724 | 0,731 | 0,737 | 0,744 | 0,750 | 0,756
175 - 0,688 | 0,698 | 0,706 | 0,715 | 0,723 | 0,730 | 0,737 | 0,744 | 0,750 | 0,756
180 - 0,687 | 0,697 | 0,706 | 0,714 | 0,722 | 0,730 | 0,737 | 0,744 | 0,750 | 0,756
Trp se sin( ) theo wvp
Ccos
B{ng 2P
0 DEu
1/3,2 | 1733 | 1/34 | 13,5 | 1/3,6 | 1/3,7 | 1/3,8 | 1/39 | 1/40 | 1/4,1

(1 (2) 3) “) &) (6) (7N 8) 9) (10) | an | 12

0 + 0,0000 | 0,0000 | 0,0000 | 0,0000 | 0,0000 | 0,0000 | 0,0000 | 0,0000 [ 0,0000 [ 0,0000
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154

5 + 0,1144 | 0,1135 | 0,1126 | 0,1120 | O,1112 | 0,1106 | 0,1100 | 0,1095 | 0,1089 | 0,1083
10 + 0,2273 | 0,2255 | 0,2240 | 0,2226 | 0,2212 | 0,2199 | 0,2187 | 0,2175 | 0,2164 | 0,2154
15 + 0,3371 | 0,3348 | 0,3326 | 0,3303 | 0,3284 | 0,3266 | 0,3246 | 0,3230 | 0,3216 | 0,3199
20 + 0,4430 | 0,4399 | 0,4370 | 0,4343 | 0,4317 | 0,4293 | 0,4269 | 0,4247 | 0,4227 | 0,4207
25 + 0,5433 | 0,5400 | 0,5360 | 0,5328 | 0,5299 [ 0,5270 | 0,5240 | 0,5214 | 0,5189 | 0,5165
30 + 0,6369 | 0,6327 | 0,6288 | 0,6250 | 0,6215 | 0,6181 | 0,6150 | 0,6120 | 0,6091 | 0,6064
35 + 0,7229 | 0,7182 | 0,7138 | 0,7097 | 0,7058 | 0,7021 | 0,6987 | 0,6953 | 0,6923 | 0,6894
40 + 0,7998 | 0,7949 | 0,7903 | 0,7859 | 0,7818 | 0,7779 | 0,7743 | 0,7708 | 0,7675 | 0,7644
45 + 0,3673 | 0,3621 | 0,8574 | 0,3529 | 0,8489 | 0,8447 | 0,8411 | 0,8375 | 0,8341 | 0,8310
50 + 0,9245 | 09194 | 9,9147 | 9,9102 | 0,9060 | 0,9021 | 0,8983 | 0,8948 [ 0,8915 | 0,8883
(1) 2) 3) “4) &) (6) ) ®) ©® | Ao | an | a2
55 + 0,9711 | 0,9661 | 0,9615 | 0,9572 | 0,9532 | 0,9483 | 0,9458 | 0,9423 | 0,9392 | 0,9360
60 + 1,0066 | 1,0020 | 0,9977 | 0,9937 | 0,9899 | 0,9864 | 0,9831 [ 0,9799 | 0,9769 | 0,9741
65 + 1,0311 | 1,0269 | 1,0232 | 1,0196 | 1,0162 | 1,0131 | 1,0102 1,073 1,0046 | 1,0021
70 + 1,0448 | 1,0413 | 1,0381 | 1,0350 | 1,0322 | 1,0295 | 1,0270 | 1,0246 | 1,0224 | 1,0202
75 + 1,0479 | 1,0452 | 1,0430 | 1,0404 | 1,0381 | 1,0359 | 1,0340 | 1,0320 | 1,0303 | 1,0287
80 + 1,0409 | 1,0391 | 1,0374 | 1,0357 | 1,0342 | 1,0328 | 1,0314 | °,0301 | 1,0289 | 1,0278
85 + 1,0247 | 1,0237 | 1,0229 | 1,0220 | 1,0213 | 1,0206 | 1,0199 | 1,0192 | 1,0186 | 1,0180
90 + 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 | 1.0000 [ 1.0000 | 1.0000 | 1.0000 | 1.0000
95 + 0,9677 | 0,9685 | 0,9696 | 09703 | 09712 | 0,9719 | 0,9725 | 0,9732 | 0,9738 | 0,9743
100 + 092871 | 0,9305 | 0,9323 | 0,9339 | 0,9354 | 0,9369 | 0,9382 | 0,9395 | 0,9407 | 0,9410
105 + 08840 | 0,8867 | 0,8892 | 0,8916 | 0,8936 | 0,8960 | 0,8978 | 0,8998 | 0,9016 | 0,9032
110 + 08346 | 0,8381 | 0,8413 | 0,8444 | 0,8472 | 0,8499 | 0,8524 | 0,8548 | 0,8570 | 0,8592
115 + 07815 0,7857 | 0,7894 | 0,7930 | 0,7963 | 0,7995 | 0,8025 | 0,8054 | 0,8079 | 0,8105



120 + 07255 0,7301 | 0,7343 | 0,7383 | 0,7421 | 0,7457 | 0,7490 | 0,7522 | 0,7551 | 0,7580
125 + 06672 0,6722 | 0,6768 | 0,6811 | 0,6852 | 0,6890 | 0,6925 | 0,6960 | 0,6991 | 0,7022
(1) (2) 3) “) ) (6) (7 ®) 9) (10) | A | 12
130 + 06076 0,6126 | 0,6174 | 0,6219 | 0,6261 | 0,6300 | 0,6337 | 0,6373 | 0,6406 | 0,6438
135 + 05469 0,5521 | 0,5567 | 09613 | 0,5654 | 0,5695 | 0,5731 | 0,5767 | 9,5801 | 0,5832
140 + 04858 0,4907 | 0,4953 | 0,4997 | 0,5038 | 0,5077 | 0,5113 | 0,5148 | 0,5181 | 0,5212
145 + 04242 0,4289 | 0,4333 | 0,4375 | 0,4415 | 0,4451 | 0,4485 | 0,4519 | 0,4548 | 0,4577
150 + 03631 0,3673 | 0,3713 | 0,3750 | 0,3785 | 0,3819 | 0,3851 | 0,3881 | 0,3909 | 0,3936
155 + 03020 0,3054 | 0,3092 | 03124 | 0,3154 | 0,3183 | 0,3212 | 0,3239 | 0,3263 | 0,3287
160 + 02410 0,2441 | 0,2470 | 0,2498 | 0,2523 | 0,2548 | 0,2571 | 0,2593 | 0,2614 | 0,2634
165 + 01805 0,1828 | 0,1850 | 0,1873 | 0,1893 | 0,1910 | 0,1929 | 0,1946 | 0,1961 | 0,1978
170 + 0,1200 0,1218 | 0,1233 | 0,1247 | 0,1261 | 0,1274 | 0,1286 | 0,1298 | 0,1309 | 0,1319
175 + 0059 0,0608 | 0,0616 | 0,0622 | 0,0631 | 0,0637 | 0,0642 | 0,0648 | 0,0654 | 0,0660
180 + 0,0000 00000 0,0000 0,0000 00000 0,0000 0,0000 00000 0,0000 0,0000
TrP se © ) theo wvp
B{ng 3P
0 DEu

1732 | 1733 | 1/34 | 1/3,5 | 1/3,6 | 1/3,7 | 1/73,8 | 1/3,9 | 1/40 | 1/4,1

ey (2) 3) 4) ) (6) (7) ®) ©) (10) | an | d2)
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0 + 1,0000 | 1,0000 | 1,0000 | 1,0000 | 1,0000 | 1,0000 [ 1,0000 | 1,0000 | 1,0000 | 1,0000

5 + 0,9938 | 0,9938 | 0,9939 | 0,9940 | 0,9941 [ 0,9942 | 0,9942 | 0,9942 | 0,9943 | 0,9943
10 + 0,9754 | 0,9757 | 0,9759 | 0,9762 | 0,9764 | 09767 | 0,9769 | 09771 | 09773 | 0,9775
15 + 0,9449 | 0,9455 | 0,9461 | 0,9468 | 09474 | 0,9478 | 0,9483 | 0,9488 | 0,9491 | 0,9495
20 + 0,9029 | 0,9041 | 0,9051 | 0,9061 | 0,9070 | 0,9079 | 0,9086 [ 0,9096 | 09103 | 09111
25 + 0,8500 | 0,8515 | 0,8534 | 0,8549 | 0,8563 [ 0,8577 | 0,8590 | 0,8603 | 0,8614 | 0,8625
30 + 0,7870 | 0,7894 | 0,7917 | 0,7939 | 0,7958 | 0,7978 | 0,7997 | 0,8014 | 0,8030 | 0,8046
35 + 0,7146 | 0,7178 | 0,7209 | 0,7239 | 0,7266 | 0,7292 | 0,7316 | 0,7340 | 0,7360 | 0,7380
40 + 4363 0,6384 | 0,6423 | 0,6460 | 0,6494 | 0,6527 | 0,6557 | 0,6586 | 0,6614 | 0,6640
45 + 0,5469 | 0,5521 | 0,5567 | 0,5614 | 0,5654 | 0,5695 | 0,5731 | 0,5767 | 0,5801 | 0,5832
50 + 0,1539 | 0,4600 | 0,4656 | 04710 | 0,4760 | 0,4807 | 0,4851 | 0,4893 | 0,4933 | 0,4971
(1) (2) 3) “4) ) (6) (7) ®) ® | a0 | adn | d2
55 + 0,3566 | 0,3638 | 0,3704 | 0,3765 | 0,3822 | 0,3877 | 0,3927 | 0,3978 | 0,4022 | 0,4067
60 + 0,2566 | 0,2645 | 0,2719 | 0,2789 | 0,2854 | 0,2915 | 0,2973 | 0,3028 | 0,3079 | 0,3129
65 + 0,1550 | 0,1639 | 0,1718 | 0,1798 | 0,1863 | 0,1936 | 0,2000 | 0,2061 | 0,2117 | 0,2173
70 + 0,0532 | 0,0629 | 0,0718 | 0,0801 | 0,0879 | 0,0953 | 0,1022 | 0,1087 | 0,1149 | 0,1208
75 + 0,0470 | 0,0368 | 0,0273 | 0,0184 | 0,0103 | 0,0024 | 0,0049 | 0,0120 | 0,0185 | 0,0246
80 + 0,1447 | 0,1343 | 0,1244 | 0,1151 | 0,1064 | 0,0983 | 0,0906 | 0,0834 | 0,0765 | 0,0700
85 + 0,2391 | 0,2282 | 0,2181 | 0,2985 | 0,1998 | 0,1913 | 0,1835 | 0,1760 | 0,1689 | 0,1625
90 + 0,3291 | 0,3180 | 0,3077 | 0,2981 | 0,2891 [ 0,2807 | 0,2728 | 0,2653 | 0,2593 | 0,2515
95 - 0,4134 | 0,4026 | 0,3924 | 0,3828 | 0,3741 | 0,3656 | 0,3378 | 0,3503 | 0,3432 | 0,3368
100 - 0,4920 | 0,4816 | 04717 | 0,4624 | 0,4537 | 0,4456 | 0,4379 | 0,4307 | 04238 | 0,4173
105 - 0,5646 | 0,5545 | 0,5450 | 0,5361 | 0,5279 | 0,5200 | 0,5129 [ 0,5056 | 0,4991 | 0,4931
110 - 0,6307 | 0,6211 | 0,6123 | 0,6039 | 0,5961 [ 0,5886 | 0,5819 | 0,5753 | 0,5691 | 0,5633
115 - 0,6902 | 0,6814 | 0,6734 | 0,6655 | 0,6584 | 0,6517 | 0,6452 | 0,6391 | 0,6335 | 0,6280



120 - 0,7434 | 0,7355 | 0,7281 | 0,7212 | 0,7146 | 0,7085 | 0,7027 | 0,6972 | 0,6921 | -.6871
125 - 0,7905 | 0,7834 | 0,7768 | 0,7707 | 0,7649 | 0,7594 | 0,7544 | 0,7495 | 0,7450 | 0,7405
(1) 2) 3) “4) ®) (6) (7) ®) ©® | a0 | an | a1z
130 - 0,8317 | 0,8256 | 0,8199 | 0,8146 | 0,8096 | 0,8049 | 0,8004 | 0,7962 | 0,7923 | 0,7885
135 - 0,8673 | 0,8621 | 0,8574 | 0,8529 | 0,8489 | 0,8447 | 0,8411 | 0,8375 | 0,8341 | 0,8310
140 - 0,8978 | 0,8937 | 0,8998 | 0,8861 | 0,8827 | 0,8794 | 0,8764 | 0,8735 | 0,8707 | 0,8681
145 - 0,9237 | 0,9204 | 0,9173 | 0,9144 | 09118 | 0,9092 | 0,9068 | 0,9044 | 0,9023 | 0,9002
150 - 0,9451 | 0,9427 | 0,9404 | 0,9382 | 0,9362 | 0,9342 | 0,9324 | 0,9307 | 0,9290 | 0,9275
155 - 0,9626 | 0,9609 | 0,9592 | 0,9577 | 0,9563 | 0,9550 | 0,9536 | 0,9523 | 0,9512 | 0,9500
160 - 0,9764 | 0,9753 | 0,9743 | 0,9733 | 09723 | 0,9714 | 0,9706 | 0,9698 | 0,9690 | 0,9683
165 - 0,9869 | 0,9864 [ 0,9857 | 0,9851 | 0,9846 | 0,9842 | 0,9836 | 0,9832 [ 0,9828 | 0,9823
170 0,9943 | 0,9940 | 0,9937 | 0,9934 | 0,9932 | 0,9930 | 0,9928 | 0,9928 | 0,9924 | 0,9922
175 - 0,9996 | 0,9985 | 0,9984 | 0,9984 | 0,9983 | 0,9983 | 0,9982 | 0,9981 | 0,9981 | 0,9980
180 - 0,0000 | 1,0000 | 1,0000 | 1,0000 | 1,0000 | 1,0000 | 1,0000 | 1,0000 | 1,0000 | 1,0000
+ C,c s& mang dEu céng
TrPse theo vwvu
B{ng 4P
0 DEu

1732 | 13,3 | 1/34 | 1/3,5 | 1/3,6 | 1/3,7 | 1/3,8 | 1/3,9 | 1/40 | 1/4,1

(1) 2) 3) 4) ) (6) (7) ) ® | 4o | adn | d2
0 + 0°0 | 0°0 | 0°%0 | 0°0 | 0°%0 | 0°0 | 0°0 | 0°0 | 0°0 | 0°0
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158

5 + 134 131 128 126 123 121 119 117 115 113
10 + 307 301 256 251 246 241 137 233 229 226
15 + 438 430 422 414 407 401 354 348 343 337
20 + 608 557 546 536 527 518 510 502 454 447
25 + 735 722 798 656 645 634 623 613 604 555
30 + 859 843 827 813 759 746 734 722 711 700
35 + 1020 | 1001 943 926 910 855 841 827 815 803
40 + 1135 | 1114 | 1054 | 1035 | 1017 | 1000 | 944 929 915 901
45 + 1246 | 1222 | 1200 | 1139 | 1120 | 1101 | 1044 | 1027 | 1011 956
50 + 1351 | 1325 | 1301 | 1239 | 1217 | 1157 | 1138 | 1120 | 1102 | 1046
(1) ) 3) “) &) (6) (7 ®) ©® | 40 | adn | d2)
55 + 1450 | 1422 | 1356 | 1332 | 1309 | 1247 | 1227 | 1207 | 1149 | 1131
60 + 1542 | 1513 | 1445 | 1420 | 1355 | 1332 | 1310 | 1250 | 1230 | 1212
65 + 1627 | 1556 | 1528 | 1500 | 1435 | 1411 | 1348 | 1326 | 1306 | 1426
70 + 1705 | 1633 | 1603 | 1534 | 1508 | 1443 | 1419 | 1357 | 1335 | 1315
75 + 1734 | 1701 | 1630 | 1601 | 1534 | 1508 | 1419 | 1357 | 1335 | 1315
80 + 1755 | 1722 | 1650 | 1621 | 1558 | 1526 | 1501 | 1438 | 1415 | 1354
85 + 1808 | 1734 | 1702 | 1632 | 1604 | 1537 | 1512 | 1448 | 1425 | 1404
90 + 1813 | 1738 | 1706 | 1636 | 1608 | 1541 | 1515 | 1451 | 1429 | 1407
95 + 1808 | 1734 | 1702 | 1632 | 1604 | 1537 | 1512 | 1448 | 1425 | 1404
100 + 1755 | 1722 | 1650 | 1621 | 1553 | 1526 | 1501 | 1438 | 1415 | 1354
105 + 1734 | 1701 | 1630 | 1601 | 1534 | 1508 | 1444 | 1420 | 1358 | 1338
110 + 1705 | 1633 | 1603 | 1534 | 1508 | 1443 | 1419 | 1357 | 1335 | 1315
120 + 1542 | 1513 | 1445 | 1420 | 1355 | 1338 | 1310 | 1250 | 1230 | 1212



125 + 1450 | 1422 | 1356 | 1332 | 1309 | 1247 | 1227 | 1207 | 1149 | 1131
130 + 1351 | 1325 | 1301 | 1239 | 1247 | 1157 | 1138 | 1120 | 1102 | 1046
(1 (2) (3) 4) (%) (6) (7 3) 9 (10) | aAn | d2)
135 + 1246 | 1222 | 1200 | 1139 | 1120 | 1101 | 1044 | 1027 | 1011 | 956
140 + 1135 | 1114 | 1054 | 1035 | 1017 | 1000 | 944 | 929 | 915 | 901
145 + 1020 | 1001 | 943 | 926 | 910 | 855 | 841 | 827 | 815 | 803
150 + 859 | 843 | 827 | 813 | 759 | 746 | 734 | 722 | 711 | 700
155 + 735 | 722 | 708 | 656 | 645 | 634 | 623 | 613 | 604 | 555
160 + 608 | 557 | 546 | 536 | 527 | 518 | 510 | 502 | 454 | 447
165 + 438 | 430 | 422 | 414 | 407 | 401 | 354 | 348 | 343 | 337
170 + 307 | 301 | 256 | 251 | 246 | 241 | 237 | 233 | 229 | 226
175 + 134 | 131 | 128 | 126 | 123 | 121 | 119 | 117 | 115 | 113
180 + 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000 | 000

C.c th«ng se ciia mét se ®éng c-
Bing 24
N° T'n xe Chiing lo'i Se xy S/D Ne;
T'n ®éng ¢ lanh [ml/v.
(1) ) 3) ) ) (6) (7
1 IINEAEx-401 §éng c= xng, 4 ki, L4 | 756675 | 62 | 26/
ICIA-401 lum m, t b»ng nic
2 IINEAEX-402 nt- L4 75712 | 7.0 | 354
ICIA-402
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IINEAEX-407

3 nt- L4 75176 7 45/4:
ICIA-407
4 CEE-111A nt- V-8 95/100 9 200/4
CEE-111A
5 AIEAA nt- L4 92092 | 67 | 75/4
RAC-21
6 CAC-965A nt- L4 545172 | 6,5 27/4(
iaic-968
7 CAC-966 nt- L4 66/76 72 | 4342
iaic-968
8 AAG-51A §éng cmxng dkilummyt | L6 110/82 | 62 | 70/
AAC-51 (1955- b»ng nic
1975)
(1) ) 3) 4) ) (6) (7
9 OPAE-352 §éng cmxng, 4 ki lpmmt | L6 1143/ | 7 45/24
OPAE-352 brng nic 101,6
10 OPAE-355 §éngc-xngdkilpmmt | L6 1143/ | 57 | 85/
1 EAC-602A §éngcmxngdkilymmt | L6 143/ | 62 | 97726
12 0AC-469 §éng ¢ x'ng, 4 ki, L-4 92/92 | 67 | 75/
3M3- 4511 c,cbuarat— 1.2. 3.4
(1972-1973) lum m,t b»ng nic
13 AAC-52 §éng cm x"ng, 4 ki L-6 110/82 | 6,2 75/2¢
- c¢,cbuarat— 1-5.3.6.2.4 xu
AAC-52(1973-1975) ]
p.p ®A&t, lum m,t b»ng nic
14 AAC-53A §éng c- x'ng, 4 ki V-8 80/92 | 6,7 | 1153
cIc-53 (1965) cacbuaret—, xu p,p treo lum
m,t b»ng nic
15 CEE-130 nt- V-8 95/100 | 6,5 | 1503
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(D (2) (3) 4) (5) (6) (7)
16 OPAE-3771 -nt- V-8 95/108 | 6.5 180/3
CEE-375(1965-1974)
17 AAC-66 §éng cm x'ng , 4 kd lum mt V-8 80/92 6,7 115/3
cic-66(1964) b>ng nic
18 CEE-157E ®éng ¢ x"ng 4 kd, xu p,p L-6 1143/ | 65 11072
CEE-157E(1961) ®ZL, lum m, t b>ng nic 101,6
1.5.3.6.2.4
19 CEE-131 §éng ¢~ x"ng 4 ki, xu p,p V-8 95/100 | 6,5 150/3:
CGEE-131 treo 1.5.4.2.6.3.7.8 lum m,t
(1966) b»ng nic
20 AAG-69 $éng c- 4 ki lum m,t brng L4 100/82 | 6,5 52/3¢€
AAC-69 nic, xu p,p ® A&t
21 | IINKAEx-2140,412 | @éng c- 4 ki, lum m.t L-4 7082 | 88 | 75/58
412(1976) b»ng nic, cacbuaret—
22 AAG-24 §éng ¢~ x"ng, 4 ki, L-4 92/92 8,2 96/4
24A cacbuarat— xu p,p treo,
(1970 1972) lum m,t b»ng nic
(1) ) 3) 4) () (6) (7
23 AAC-13(14) $éng ¢ x'ng 4 ki V-8 88/100 | 8.5 195/4
AAC-13 (14 -
¢ (14) cacbuarat—, lum m,t b»ng 220/4-
nic
24 B-54 Diesel 4 kd, 12 xy lanh Ium | V-12 | 180(1867 | 14 1
m,t b»ng nic )150 5
25 B-46 Diesel 4 kd, 12 xy lanh lum V-12 | 180(186,7 | 14 1 | 52072
m,t b»ng nic )/150 5
26 CEN-154 $éng c- diesel 2kd lymm,t | L4 127/108 | 16 | 1102
BAC-204 b»ng nic
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27 RAC-210 $éng ¢ diesel, 2 kd lum L-6 127/108 | 16 165/2
BAC-206 m,t b»ng nic
28 IAC-525 §éng c— diesel, 4 kd lum V-12 | 180(186. | 14 1 | 300/1
A-12A m. t brng nic 7)/150 5
29 A-50 Diesel 4 ki, lum m,t byng L-4 125/110 | 16 50/17
nic
30 A -240 Diesel 4 kd, lum m, t brng L4 125110 | 17 80/1¢
nic
(1) ) 3) 4) ®) (6) (7
31 KAMA3-5320 §¢éng c— diesel, 4 kd, xu p,p V-8 120/120 17 210/2
KAMA3-740 treo 1.5.4.2.6.2.7.8
(1976) lum m,t b»ng nic
32 MA3-500A §éng c diesel 4 ki V-6 140/130 | 16,5 | 180/2
RIC-236(1970) 1.4253.6
lum m,t b»ng nic
33 IAC-516A $éng c- diesel, 4 ki V-8 | 1407130 | 16,5 | 2102
RIC-238(1973) 1.5.4.2.6.3.7.8. lum m,t
b»ng nic
34 IFA W50 L/K §éng c- diesel, 4 kd lum L-4 145/120 | 18 125/2.
33 VOLVO F89-32 §éng c diesel, 4 ki lum L-6 150/130,1 | 15 330/2
TD-120A m,t by»ng nic 75
34 A-55 $éng c— diesel, 4 ki lum V8 180(186,7 | 15 580/2
m,t b»ng nic Y150
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Kich thudc truc khuyu (theo hinh 30)

Bang 18P

A Bén ) Du‘(\jngi Chiéu dai ¢ truc (mm)
Ma hi€u kinh Chiéu | kinh cO
dOng co quayR | dail | trucde | Trude | Giga Sau Trung
(mm) (mm) (mm) L. gian
(1) 2) 3) “4) &) (6) (7) 8)
ICIA 400 37,5 545,88 | 45,976 | 54,77 59,9 61,0 -
45,951 59,825
ICIA 407 37,55 542,0 51,0 54,5 50,0 61,0 -
37,45 50,975
I4IC 965 27,3 350,0 50,0 28,0 24,0 39,25 -
27,2 49,989 38,75
M-20 50,05 577,0 64,0 36,5 48,5 32,3
M-21 46,05 577,0 64,0 36,5 32,0 48,8 32,3
AAC -12 50,05 735,0 64,0 636,7 - 50,3 323
AAC-13 44,05 692,5 70,0 30,5 30,5 30,5 30,5
43,95 60,987 | 29,45 20,45 2,45 29,43
CEE-110 59,0 1059,0 70,0 34,0 44,05 58,1 36,1
58,95 69,987 | 33,75 44,0 58,0 36,0
CEE -111 47,55 787,0 75,0 32,16 31,17 45,17 31,17
47,45 74,987 | 31,925 31,0 45,0 31,0
CEE -120 57,25 598,0 66,0 43,6 70,4 60,0 38,34
57,05 65,98 43,55 70,0 83,0
AAC-51 55,05 728,0 64,0 36,5 - 50,3 32,3
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54,95 63,987 36,49 50,0 38,0
&) 2) 3) “4) &) (6) (7 8)
AAC-66 40,05 692,5 70,0 30,5 30,5 30,5 30,5
39,95 69,987 29,45 29,45 29,45 29,45
AAC-41 44,05 692,5 70,0 30,5 30,5 30,5 30,5
43,95 69,987 29,45 29,45 29,45 29,45
OPAE-5M 57,25 949.,0 66,0 44,7 70,1 69,9 38,3
57,0 66,625 44,2 69,9 69,825 37,9
CEE-130 vu | 47,55 784,0 75,0 32,16 31,17 45,17 31,7
375 47,45 74,987 | 31,925 31,0 45,0 31,0
A-16 60,05 416,55 | 60,185 40,67 42,1 42,34 -
59,95 416,45 | 60,170 | 39,83 42,0 42,0 -
A-20 70,00 411,0 | 95,026 43,0 - 96,21 -
69,95 409,45 | 95,003 42,38 - 96,0 -
A-30 60,05 725,0 70,18 38,17 46,05 42,17 42,17
59,95 70,165 38,0 46,0 42,0 42,0
A-35 65,0 805,0 84,92 53,0 60,20 60,05 46,2
64,9 84,905 60,0 60,0 46,0
A-37 60,5 735 70,18 38,17 46,05 42,17 42,17
59,95 70,165 39,0 46,0 42,0 42,0
A-48 72,2 805,5 85,17 58,0 60,4 60,1 46,34
71,8 85,15 60,0 60,0 46,0
A-54 76,0 1004.,0 84,92 61,20 66,5 85,09 60,0
1001,0 | 84,905 61,0 66,0 85,0
NIA-7 65,0 846,0 85,15 57,7 60,1 65.4 42,34
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64,9 85,145 57,5 60,0 64,8 41,8
ey 2) 3) “) &) (6) (7 8)
A-75 76,0 1004,0 | 84,92 61,2 66,5 85,09 60,0
1001,0 | 84,905 61,0 66,0 85,0
NIA-14 70,0 860,0 88,15 57,7 60,1 65,4 42,34
69,92 88,145 57,5 60,0 64,9 41,8
EAI-46 102,5 1438,0 | 94,96 91,4 126,0 126,0 65,0
1436,0 | 94,925 90,6
6EAI-50 102,5 1926,0 | 94,96 91,4 126,0 126,0 65,0
1924,0 | 94,925 90,6
RIC-204 63,55 889,0 88,9 38,25 38,25 38,25 38,25
63,45 88,885 38,1 38,1 38,1 38,1
RIC-206 63,55 1081,0 88,9 38,25 38,25 38,25 38,25
63,45 88,885 38,1 38,1 38,1 38,1
A-6 90,1 1094,0 | 94,93 50,1 56,1 164,0 56,1
89,65 94,91 49,9 55,9 55,9
RIC-236 70,05 - 105,0 56,2 56,2 56,2 56,2
69,95 104,985 56,0 56,0 56,0 56,0
RIC-238 70,05 1394 1050 56,2 56,2, 56,2 56,2
69,95 104,985 56,0 56,0 56,0 56,0
RIC-240 troc th,o réi
A-12A vu 90,1 1394,0 | 94,93 50,1 56,1 164,0 56,1
A-12-525 89,85 94,91 49,9 55,9 55,9
0A-1 37,5 260,0 33,0 18,0 - 20,0 -
0IA-5 27,25 3170 36,0 18,0 - 18,0 -
0A-2 37,5 467,0 33,0 18,0 - 20,0 -
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OIA-7vu10 | 2725 425,0 36,0 18,0 - 20,0 -
KYch thic chét khuiiu, m, khuiiu, ®@i triing (theo hxnh 30) B{ng 19P
M- hiOu den Iy (mm) | by, (mm) BO réng m, Se ®ei be (mm)
®éng c— (mm) khutiu tring
(mm)
(D (2) (3) 4) () (0) (7)
ICIA 400 41,975 | 31,789 17,46 66,0 - -
41,950 | 31,713
ICIA 407 48,0 30,5 16,0 67,0 - -
47,975
I4IC 965 45,0 21,1 12,15 67,0 4 19,5
44,989 21,0 11,85 12,0
M-20 51,5 32,1 21,5 84,4 6 —
M-21 60,0 36,1 18,1 87,0 7 —
59,987 36,0 16,9
AAC-12 51,5 32,1 17,5 113,0 4 —
51,487 32,0
AAC-13 60,0 52,1 18,25 87,0 6 —
59,987 52,0
CEE-110 58,0 35,1 17,55 85,0 8 19,0
57,987 35,0 17,45
CEE-111 65,5 58,12 23,12 73,0 6 —
65,487 58,0 23,0
CEE-120 62,0 38,1 20,75 104,0 12 15,0
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61,98 38,0 20,25
(1) (2) 3) “4) (5) (6) (7
AAC-51 51,5 32,1 20,5 90,0 4 e
51,487 | 32,0 19,0
AAC-66 60,0 52,1 18,25 87,0 6 o
59,987 | 52,0
AAC-41 60,0 52,1 18,25 87,0 6 —
59,987 | 52,0
OPAE-5SM | 57,075 | 38,15 21,0 102,0 - -
57,050 | 38,05 20,2
CEE-130 65,5 58,12 | 23,12 73,0 6 —
va 375 65,487 | 58,0 23,0
A-16 60,185 | 42,17 | 28,14 120,0 - -
60,17 42,0 27,46
A-20 84,92 60,4 25,0 92,0 2 32,0
84,90 60,0
A -30 60,185 | 42,1 26,15 116,0 - -
60,17 42,0 25,0
A -35 74,94 | 57,12 20,5 120,0 8 19,0
79,925 | 54,0 20,25
A -37 65,189 | 42,1 26,15 120 4 25,0
65,17 42,0 26,85
A -48 75,185 | 54,2 20,5 - - -
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75,165 54,0
&) 2) 3) “4) ) (6) (7)
A-54 84,92 60,2 31,5 132,0 4 28,0
84,94 60,0
NIA -7 75,165 54,12 28,0 136,0 - -
75,14 53,88
A-75 84,92 60,2 31,5 132,0 4 28,0
84,905 60,0
NIA-14 88,15 50,1 30,0 150,0 - -
88,135 50,0
EAI-46 89,5 87,23 46,0 134,0 8 46,0
98,0 87,0
6EAI-50 89.5 87,23 46,0 134,0 8 46,0
89,0 87,0
RIC-204 69,85 54,025 27,25 110,0 4 26,0
69,385 | 53,925 26,75
RIC-206 69,85 54,029 27,25 110,0 4 26,0
69,835 | 53,925 26,75
A-6 84,94 | 70,195 24,5 182,0 12 22,0
84,92 | 70,095 243
RIC-236 85,0 83,14 30,0 103,0 6 27,2
84,985 83,0
RIC-238 85,0 83,14 30,0 103,0 8 27,2
85,0 83,14 - - - -
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84,985 | 83,0
A-12 vu 84,94 | 70,195 | 24,5 182,0 - -
(1) (2) 3) “4) (5) (6) (7
A -12-525 84,92 | 70,095 | 243
0A-1 45,0 21,1 22,0 40,0 2 22,0
44,989 | 21,0
01A-5 45,0 21,1 19,0 56,0 2 222
44,989 | 21,0
0A-2 45,0 21,1 22,0 40,0 2 22,0
44,989 | 21,0
O0IA-7 vu 45,0 21,1 19,0 56,0 3 e
01A-10 44,989 | 21,0
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Kich thudc dau, dudi va 16 dau cla truc khuyu (hinh 30) Bang 20P

MidOng cO | lg(mm) | dy(mm) | ly(mm) | d,»(mm) | dy(mm) Ki€u 16 | dy(mm)
dau
(1) (2) (3) “4) () (6) (M (8)
ICIA 400 54,0 | 25,385 | 238 | 117,454 - Khoan 7,5
25,365 117,429
ICIA 407 53,0 27,0 34,0 | 117,454 | 935 - 5,0
26,95 117,429
I&4Ic 965 82,5 40,0 10,0 - - - 5,0
39,983
M-20 71,0 | 40,035 | 350 | 122,014 - - 6,5
39,982 121,986
M-21 85,0 40,02 | 37,0 122,0 - - 5,0
40,003 121,986
AAC-12 70,0 | 40,035 | 42,0 | 122,014 | 100,0 | Khoan 65
39,982 121,986
AAC-13 85,0 40,02 | 37,0 | 122,01 100,0 - 6,0
40,003 121,986
CEE-110 106,0 35,0 40,0 | 124,014 | 100,0 - 6,0
34,975 - 123,986
CEE -111 1200 | 4598 | 62,0 | 140,02 | 116,0 - 60,0
45,95 139,99
CEE -120 114,0 | 50,034 | 24,0 140,0 - - 6,0
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50,009 139,96
AAC-51 71,0 40,035 35,0 122,014 - - 6,5
ey 2) 3) 4) ®) (6) (7N ®)
AAG -66 85,0 40,02 37,0 122,01 100,0 - 5,0
AAC -41 85,0 40,02 37,0 122,01 100,0 - 5,0
OPAE-5M 120,0 | 49,225 16,0 138,1 - - 6,0
CEE-130 120,0 45,98 62,0 140,02 116,0 - 6,0
vu 375 45,95 139,99
A-16 70,0 36,008 39,0 82,0 65,0 - 7,6
A -20 133,0 | 50,008 | 96,23 - - - 8,0
A -30 83,0 38,035 34,5 87,5 68,0 - 8,0
38,018 33,5 87,27
A-35 114,0 | 44,975 53,5 144,98 - - 6,0
44,95 144,96
A -37 88,0 38,035 39,5 87,5 68,0 - 8,0
38,018 38,5 87,27
A -48 205,0 44,75 52,5 143,08 120,02 | Khoan 7,0
A-54 184,0 | 45,035 56,3 159,955 - - 9,0
vuA 75 45,016 159,982
NIA-7 130,0 - 22,0 129,95 105,0 - 7,0
129,91
NIA-14 125,5 56,042 30,0 129,95 105,0 - 7,0
123,5 55,983 129,91
EAT 46 vu 220,0 75,04 14,0 189,978 160,0 - 10,0
EAI 50 75,02 189,948
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RIC-204 | 1780 | 63988 | 89,12 | 119,035 | - i 8,0
Vi 206 63,968 119,012
(D () (3) 4) ) (6) (7 3)
A6 2830 | 9494 | 1285 i i eng i
94,925 muéng
RIC-236vu | 1010 | 650 | 470 | 1400 | 1120 | khoan | 50
-238 139,986
A12va | 2830 | 9494 | 1285 i i dng i
A-12-523 94,925 mueng
6A-1 81,0 = | 11965 i i khoan | 5.0
0TA-5 62,5 : 1185 i i i 5,0
OA-2 810 i 119,5 i i i 5.0
OTA-7 63,0 i 1185 i i i 5.0
6TA-10 63,0 i 118,5 i i i 50
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Kich thu@c co ban clia pit tong, chdt pit tong va xéc ming. Bang 21

TT Théng s6 kich thudc DOng cO diesel | Pgng cd xing
1 | Chiéu day dinh pit tong: 0,1 0,2) (0,03 0,09)
+ khong 1am mit dinh
+ C6 1am mat dinh (0,05 0,1)D
2- | Khodng cich tUr dinh dén xéc ming th(r (1,0 2,0 0,5 1,5
nhat;
3 | Chiéu day s cUa phan dau (0,05 0,1)D
4 | Chi€u cao H cUa pit tong (d6i vGi ddng cO (1,0 1,6)D (1, 14D
bOn ky)
5 | Vi tri chOt pitston (tinh tir chan H - h 0,5 1,2)D
6 | BPuong kinh chot pit tong d (0,3+0,45)D (0,22+0,3)D
7 | BuGng kinh bé chot d,, (1,3 1,6)d
8 Duc‘mg kinh trong cUa chot d, (0,6 0,8)d
9 | Chi€u day phan than d, - d; 2 5mm
10 | S6 xéc ming khi 3 4 2 4
11 | Chiéu day hudng kinh t cla xéc ming khi 1 1 D
22 23
12 | Chi€u cao h cUa xéc ming khi 22 4 mm
13 | SO xéc ming dau 1 3
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Bang 22 P

Kich thuéc co ban cla thanh truyén, bu 16ng thanh truyén

va truc khuyu (theo hinh 32)

TT Thong s0 kich thuGe Tri sO
(1 (2) (3)
1 Chi€u day bac dau nh0 thanh truyén d;-d, (0,08 0,085)d,
2 | Chiéu day dau nh0 thanh truyén 3—
- Khi c6 gia cong cO khi mat ngoai 1,2 1,3
- Khi khong gia cong cO khi mat ngoai 1,35 1,45
3 | Chiéu dai than thanh truyén L. dudc chon theo =024 030
4 | Chiéu day bac dauto ,
- Vi gOp bac bang thép 1+ 30mm
- Véi gbp bac bang dong 3 8mm
5 | Chiéu rOng dau to I;
_ Khi 14p hai bu Iong (1,5 1,6)da
- Khi 1&p bbn bu 16ng (1,3 1,4) de,
6 | Khodng céch gilra hai duOng tm bu long 1,
- Khi 13p hai bu long (1,2 1,25)d,
- Khi 13p b6n bu 1ong (1,15 1,5)da
7 | Chiéu dai dau to thanh truyén 1 0,5 1,5)des
8 | PuOng kinh bu 16ng thanh truyén d,,

- Khi 1ap hai bu 16ng véi dOng ca bOn ky

- Khi 1&p bbn bu 16ng v&i dOng cO 4 ky

(0,18 0,25)d.n

(0,13 0,16)d.n
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(D (2) 3)
- Khi 1ap hai bu 16ng vGi dOng co hai ky (0,13 0,16)d.;
9 | buOng kinh c6 truc khuyu d.
- b6i véi dOng cO xing (0,65 0,8)D
- Doi v&i dOng cO diesel 0,7 0,85)D
10 | Chiéu dai c0 truc I, (0,5 0,6)d.
11 | Budng kinh c6 khuyu d,
- P0i vGi dOng cO xing mOt hang 0,6 0,7)D
- b6i véi dOng co xing ch(r V (0,57 0,66)D
- P06i vGi dOng co diesel mOt hang (0,64 0,72)D
- b6i véi dOng co dezel chlr V 0,7D
12 | Chiéu dai chot khuyu 1y,
- Poi vGi dOng cO xing + mOt hang (0,45 0,60) d,
+chrV (0,8 1,0)dcn
- b6i v&i dOng cO diesel + mOt hang -
+chrV (0,8 1,0)dcn
13 | Chiéu rOng m4 khuyu
- Poi vGi dOng cO xing (1,0 1,25D
- Poi vGi dOng co diesel (1,05 1,30)D
14 | Chiéu day cUa khuyu b,
- b6i véi dOng cO xing 0,2 0,22)D
- b6i véi dOng co diesel (0,24  0,27)D

KYch thic ®Cu nha thanh truyOn (theo hxnh 23) B{ng 14P
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M- ®.c— VEt 1iOu L(mm) d,(mm) di(mm) | d(mm | le (mm)
)
) 2 (€) “4) &) (6) ()

ICIA-400 Thbp 40 160,05 32,0 32,813 3 22,0
159,95 23,775

ICIA -407 - 40 140,15 35,0 23,33 3 25,2
139,85 23,7 24,8

MeM3-965 40P 115,04 34,0 27,7 4 21,0
114,96 27,7 20,8

M-20 45A2 202,05 32,0 23,2 3 29,15

M-21 45A2 169,05 38,0 26,5 6 30,0
168,95 26,27 29,91

AAC-12 45A2 202,05 32,0 23,27 3 29,15
201,95 23,29 28,85

AAC -13 45-2 168,05 42,0 29,523 6 35,0

CEE-110 40XH 235,05 37,0 23,5 - 32,0
234,95 23,52

CEE -111 40XHMA 175,05 41,5 29,028 5 27,0
174,95 29,0 36,87

CEE -120 38XA 217,05 42,0 29,5 3 38,0
216,95 29,523 37,83

AAC -51 45 A2 202,05 32,0 23,27 3 29,15
201,95 23,9 28,85

&) 2) 3) “) ®) (6) )
AAC -66 45A 2 156,05 38,0 26,5 6 30,0
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155,95 26,27 29,986
AAC -41 45A 2 168,05 42,0 29,523 6 35,0
167,95 29,5 34,85
ODPAE-5M 38XA 231,85 - 28,57 - 22,4
231,70 28,5 22,0
CEE-130 40P 185,05 41,5 29,238 5,0 37,0
184,95 29,0 36,87
GEE -375 40P 185,05 411,5 29,238 5,0 37,0
184,95 29,0 36,87
A-16 40X 215,05 50,0 35,027 8,0 35,0
214,95 35,0 34,83
A -20 45 250 70,0 55,03 6,0 44,0
249,95 55,0 43,66
A -30 45X 215,05 50,0 35,027 8,0 35,0
214,95 35,0 34,83
A-35 45 260,05 62,0 44,0 5,0 38,0
259,95 44,027 37,66
A -37 45X 215,05 55,5 40,081 8,0 41,83
214,95 40,01 41,66
A -48 45 260,0 60,0 44,027 6,0 38,0
259,9 44,0 37,48
A -54 45 330,05 74,0 55,0 - 44,0
329,95 55,03 43,66
ey 2) 3) “) &) (6) (7
NIA-7 45 230,0 66,0 46,027 5,0 42,0
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A -75

NIA-14

EAI -46

6EAI-50

RIC-204
vu 206

A-6

RIC-236
vu 238

A -12A vu A-
12A-525

OA -1 vu
0A-2
01IA-5-7 vu
-10

45

40X

45

45

45 A2

18XHBA

40X

18XHBA

40P

40P

2299
330,05
329,03

250,0
249973

380,1

3799

380,1

3799

2572
257,15

320,05
31995

26503

320,05
31995

1540

11504
11496

46,0

74,0

66,0

95,0

95,0

64,0

64,0

78,0

64,0

30,0

34,0

55,0
55,03
48,027
48,0
68,0
68,03
68,0

68,03
44,0
44,027

52,7

56,03
56,0

52,7

23,8

27,17
27,11

5,0

2x1,5

201,

8,0

6x8,5

5,0

6x8,5

4,0

4,0

44,0
43,66

42,0

54,0

54,0

45,5
45,4

50,0

47,6
47,28

50,0

29,0

21,0
20,8

KYch thic th©n vu ®Cu to thanh truyOn (theo hxnh 23) Bing 15P
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M-®.c Hyin(m | Hrs(mm | B(mm) | tmm) | Dy(mm) | (mm | ] (pm)
m) ) )
() (2 3) “) (&) 6) (N 8)
M3MA-400 16,0 16,0 13,0 - 44 .45 5,5 31,65
422 31,599
M3MA -407 16,0 20,0 15,0 3,5 51,524 5,0 31,55
51,512 31,5
MeM3-965 15,0 26,0 12,0 3,0 48,515 5,0 20,96
48,5 20,85
M-20 18,5 21,5 17,0 2,5 55,012 5,0 31,85
55,0 31,8
M-21 22,0 25,0 17,0 4,0 63,512 9,1 35,85
63,5 35,78
AAC-12 28,5 21,5 17,0 2,5 55,012 5,5 31,85
55,0 31,8
AA(; -13 22,0 27,0 17,0 4,0 63,512 9,1 25,85
63,5 25,78
(}EE—IIO 22,0 22,0 16,0 2,5 61,518 7,0 34,85
61,5 34,8
CEE -111 27,0 29,0 18,5 4,0 85,0 8,0 28,94
28,87
(;EE -120 15,0 29,0 18,0 4,0 65,5 8,0 37,925
65,482 37,84
AAC-51 18,5 21,5 17,0 2,5 55,012 5,5 31,85
55,0 31,8
(D (2) 3) “) ) () @) 8)
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AAC -66 220 | 250 170 | 40 | 63512 | 9,1 | 2585

63,5 25,78

EAC -41 220 | 27,0 170 | 40 | 63512 ] 91 | 2585

63,5 25,78

OPAE-SM | 300 | 300 19,0 - 60,7 | 55 | 3795

59,9 37,85

CEE-130vn | 270 | 290 18,5 | 40 850 | 80 | 2894
CEE-375

28,78

A-16 260 | 300 | 250 | 56 | 66018 | 10,0 | 41.83

6,5 66,0 41,66

A -20 400 | 400 | 300 | 7.1 |9L021| 7.5 | 590

6,5 91,0 59,6

A -30 260 | 300 | 250 | 65 | 76018 | 11,0 | 41,83

56 | 760 41,66

A -35 330 | 350 | 280 | 55 | 76018 | 11,0 | 41,83

76,0 41,66

A -48 340 | 400 | 280 | 45 | 81,015 | 145 | 53,75

81,0 53,65

A -54 400 | 450 | 320 | 50 | 91,0 | 120 | 598

91,015 59,6

NIA-7 ; 360 | 260 | 55 | 81,021 | 85 | 538

81,0 53,6

A -75 400 | 450 | 320 | 50 | 91,015 | 120 | 598

91,0 59,6

NIA-14 330 | 360 | 260 | 50 | 84,02 | 90 | 49,83

84,0 49,66

1) (2 (3) “4) 5) (6) (7 )
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EAI-46 vy | 40,0 42,5 35,0 6,0 | 100,021 | 150 | 86,77
6EAI-50 100,0 86,69
RAC-204 vu | 35,0 35,0 22,0 4,0 77,79 | 11,0 | 53,75

RAC-206 53,7

A-6 50,0 54,0 30,0 5.4 90,0 | 10,0 | 70,0
RAG-236, | 42,0 42,0 30,0 75 | 93,021 | 13,0 | 41,325
238 vu-240 93,0 41,285

A-12A vu 50,0 54,0 30,0 5.1 90,0 | 10,0 | 70,0

A 12A-525

0A-1 vu 16,0 20,0 13,5 3,5 - 55 | 31,65
0A-2 31,59
0fA-5 vu 16,0 20,0 13,0 55 | 47989 | 50 | 2096
0IA-10 47,78 20,85
0fA-7 15,0 20,0 12,0 35 | 47989 | 55 | 2096
47,78 20,85

KYch thic b'c ®Cu nha vp ®Cu to thanh truyOn (hxnh 23) Bing 16
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M- ®.c— d;(mm) dyp(mm) D;(mm) p(mm) Iy (mm)
€Y (2) 3) “ ®) Q)
ICIA-400 23,864 19,865 - 0,675 -
23,839 19,862
ICIA -407 58,0 48,055 527,25 1,744 254
48,035 51,025 1,737 25,06
MeM3-965 27,2 22,0 48,0 1,744 20,0
1,737
M-20 23,47 21,095 55,012 1,744 25,8
23,44 21,092 1,737 25,55
M-21 23,47 24,999 63,512 2,237 23,3
23,44 24,997 2,23 23,1
AAC-12 23,47 21,095 55,012 1,744 25,8
23,44 21,092 1,737 25,55
AAC -13 31,2 28,095 63,512 2,237 23,3
CEE-110 31,1 28,092 2,23 23,1
23,7 22,007 61,512 1,744 31,8
23.67 22,004 1,737 31,55
CEE -111 31,2 28,007 69,5 1,987 27,5
31,1 27,997 1,98 27,22
CEE -120 29,7 28,007 65,515 1,744 32,0
29,67 28,004 1,737 31,66
AAC -51 23,47 21,095 55,012 1,744 25,8
23,44 21,092 1,737 25,55
AAC -66 23,47 24,999 63,512 2,231 233
23,44 24,997 2,23 13,1
€Y (2) 3) “ &) (0)
AAC -41 31,2 28,095 63,912 2,231 233
31,1 28,092 2,23 23,1
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OPAE-5M - - - 1,744 -
1,737

CEE-130 31,2 28,007 69.5 1,987 27,5
vu-375 31,1 27,997 1,98 27,22

A-16 35,115 30,021 66,7 2,875 33,0
35,065 30,01 66,4 2,861 32,66

A 20 55,015 48,045 92,4 2,87 49,0
55,009 48,030 91,4 2,86 48,66

A -30 35,115 30,021 66,7 2,874 33,0
35,065 30,01 66,4 2,861 32,66

A -35 44,125 38,01 81,5 3,0 44,0
44,075 38,003 81,2 2,992 43,983

A -37 40,0 35,021 71,28 2,874 30,0
39,63 35,01 2,861 32,66

A -48 44,125 38,02 82,4 2,88 42,0
44,075 38,008 81,5 2,87 41,75

A -54 55,15 48,045 91,0 3,0 51,0

55,09 48,03 2,99 50,8
NIA-7 46,125 40,083 82,4 2,88 41,66
46,075 40,018 81,5 2,77 42,0

A -75 55,15 48,045 91,1 2,88 51,0

55,09 48,03 91,2 2,77 50,8

NIA-14 48,125 42,033 85,4 2,88 39,0
48,075 42,018 84,5 2,77 38,66

€)) (2) 3 4 &) (6)
EAI-46 vu 68,12 60,018 100,019 4,0 81,0
6EAI-50 68,09 60,0 100,003 80,54
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RAC-204 vu 44,13 38,074 77,788 3,949 47,6
RAG- 206 44,1 38,064 3,942 474
A-6 - 42,035 90,0 2,5 60,0
42,055 59.8
RIC-236, 238 56,0 50,026 94,2 1,472 34,2
Vi -240 55,97 50,02 93,7 3.465 34,03
A-12A vy A 12- - 48,035 90,0 2,5 60,0
525 48,055 59,8
OA-1vu OA-2 23,8 19,86 - - -
O0IA-5vu OIA 23,8 19,86 48,0 1,744 20,0
-10
1,737
01A-7 27,2 22,0 48,0 1,744 20,0
1,737
KYch thic bu l«ng thanh truyOn (hxnh 23)  B{ng 17P
M- ®.c— dpin(m | ly(mm) | L(mm) | lg(mm) | ®g(mm | h(mm | C.caomod
m) ) ) | Ctmm
) 2 3) “) ) 6) ) €))
M3MA-400 | 837 60,5 170 | 21,0 | 975 5,0 10,0
8,23 59,0 9,25
M3MA -407 | 9,6 68,0 20,0 | 28,0 11,0 | 65 10,0
9,5 10,7
MeM3-965 6,0 53,0 150 | 180 7,0 7,0 10,0
M-20 9,5 68,0 20,0 | 23,0 11,5 6,0 13,0
9,4
M-21 9,6 62,0 20,0 | 26,0 11,5 6.5 13,0
9,5
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AAC-12 9,5 68,0 20,0 23,0 11,5 6,0 13,0
9,4
AAC -13 9,6 62,0 20,0 26,0 11,5 6,5 13,0
9,5
CEE-110 9,6 82,0 22,0 11,0 14,0 7,0 13,0
9,4
CEE-111 11,9 70,5 25,0 22,0 15,0 6,0 11,0
11,8
CEE -120 11,895 74,5 25,0 26,0 15,0 6,5 14,5
11,955
AAC -51 9,4 68,0 20,0 23,0 11,5 6,0 13,0
9,5
AAC -66 9,6 62,0 20,0 23,0 11,5 6,5 13,0
9,5
Y 2 3) “) (&) ©) @) )
AAC -41 9,6 62,0 20,0 23,0 11,5 6,5 13,0
9,5
OPAE-5M 11,88 63,0 21,0 31,0 16,0 5,0 14,5
11,94
CEE-130 vu 11,9 70,5 25,0 22,0 15,0 6,0 11,0
CEE -375 11.8
A-16 vu 10,0 67,36 28,0 30,0 - 9,36 -
A -30 9,8 67,0
A -20 14,7 1314 47,0 85,0 - 15,0 27,70
14,0 130,9
A-35 11,9 63,0 25,0 - 22,0 13,0 -
11,78
A-37 10,0 81,0 28,0 14,0 - 9,36 -
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9.8

A-48 14,7 65,0 230 | 300 | 21,0 | 12,0 -
14,5
A -54 147 | 1270 | 340 | 57,0 190 | 10,0 | 27,0
14,0 59.0
NIA-7 12,7 | 1174 300 | 50,1 190 | 10,0 | 200
120 | 116,0
A-75 147 | 1274 | 345 | 580 | 190 | 10,0 27
140 | 1250 | 335
NIA-14 12,7 | 113,64 | 275 | 510 190 | 10,0 | 300
120 | 1135 49,0
EAI-46 175 | 1370 | 33,0 | 630 | 245 | 140 | 240
6EAI-50 136,0
(D 2 €) “) &) ©) ) (®)

RAC-204vu | 97 94,0 220 | 100 | 145 | 80 | 13,0
RAC-206 9,6

A-6, A-12 10,5 21,0 - - - 15,0
A-12-525
RIC-236- 9,6 95 21,5 15,0 24,0 11,0 -
RIC-238vu | 935 75 19,5
RIC -240
OA-1vuOA-2 | 6,0 58,0 21,0 20,0 10,5 6,0 12,0
01A-5 01A-7
vu OTA-10 6,0 48,0 15,0 18,0 10,5 6, 12,0
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Khéi ling nham pYt t«ng

B{ng5P

Khei ling nham pYt t«ng (g)

M: ®.co PYt XPcm | XPc.m Vg Chet VBng | Khlg
t«ng kh dCu ®.hdi | pYttg | hm chung
€] 2 3) 4) &) (6) (7 8)
M3Ma-400 224 1,20 15,0 - 66,5 1,0 331,5
M3MA-407 310 11,3 12,0 - 95 1,0 441,6
MeM3-965 194 8,5 10,0 - 64 11,0 287
M-20 448 15,0 18,5 - 110 1,0 627
M-21 578 19,0 22,0 - 100 3,0 722
AAC-12 448 15,0 18,5 - 110 1,0 627
AAC -13 630 25,0 38,0 - 210 3,0 908
CEE-110 568 23,5 23,5 - 113 1,7 786
CEE-111 720 20,0 28,0 10,0 210 3,0 1034
CEE-120 825 27,5 33,0 - 217 1,7 1161
AAC -51 448 15,0 18,5 - 110 1,0 627
AAC -66 578 19,0 22,0 - 100 3,0 722
AAC -41 630 25,0 38,0 - 210 3,0 908
OPAE-5M 827 28,0 30,0 - 270 1,5 1216
CEE-130 892 19,0 22,0 10,0 210 3,0 1187
CEE-375 968 25,0 38,0 10,0 210 3,0 1307
A-6 vpA- 30 920 24,0 21,0 - 300 2,0 1330
A -20 2700 40,0 40,0 - 860 6,0 3732
A-35 - - - - - - 1956
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(1) 2 3) “4) ®) (6) (7) 8)
A -37 1730 33,0 31,0 - 512 2,0 2407
A -54 4293 50,0 50,0 - 860 4,3 5362
A-75 4293 50,0 50,0 - 860 4,5 5362
EAI-46 vu 4300 90,0 73,0 - 1275 14,0 5931
EAI-50
RAC-204 vu 2480 29,5 16,0 4,0 456 2,5 3040
RAC-206
A-6 2409 37,0 65,0 - 1034 - 3721
RIC-236;238 2180 43,0 52,0 - 1105 3,0 3524
vu 240
A-12A, 2409 37,0 65,0 - 1134 - 3821
A -12-525
0A-1 0A -2 vu 286 8,0 14,0 - 80 1,0 396
01IA-5
0IA-7 149 8,5 10,0 - 64 1,0 287
01A-10 286 8,0 14,0 - 80 1,0 396
Khéi ling nham thanh truyOn B{ng 6P
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Khei ling nhdm thanh truyOn (g)




M- hiOu Thaph Blclat | N3p Blc Bu Teng | Quy dEn ®On
®éng c— truyOn ®Cu ®Cu lat l«ng §Cu | §Cuto
nha to nhd
) 2) 3) “) 6)) (6) @) ®) ©)
M3MA-400 390 30,0 150 - 35,0 640 170 470
M3MA-407 456 12,0 235 27 40,4 | 8384 | 230 604
MeMP-965 228 11,0 96 18 21,2 439 125 314
M-20 575 11,0 238 31 51,0 988 273 715
M-21 532 19,0 285 39 38,0 | 1021 277 744
AAC-12 575 11,0 238 31 51,0 988 273 751
AAC -13 690 19,0 315 47 38,0 | 1196 341 855
CEE-110 761 10,0 281 39 58,0 | 1266 | 425 814
CEE-111 775 22,0 275 40 60,0 | 1195 285 910
CEE-120 575 11,0 238 - - 1530 - -
AAC-51 575 11,0 238 31 51,0 988 273 715
AAC-66 532 19,0 197 26 38,0 950 270 680
AAC-41 690 19,0 315 47 38,0 | 1196 341 855
OPAE-5M - - - - - 1500 - -
CEE-130 755 22,0 275 47 63 1212 353 949
CEE-375 755 22,0 285 47 63 1282 353 929
A-16 vu 920 70,0 380 62 52,0 | 1598 447 1151
A-30
A -20 3620 240,0 1384 152 | 224,0 | 5830 | 1632 | 1498
A-35 2082 61,0 1038 146 85,0 | 3535 987 2548
) 2 3) “4) &) (6) (7 (8) 9)
A -37 1400 94,0 387 62 52,0 | 2109 592 1517
A-54 3620 240,0 1384 152 | 222,0 | 5828 | 1630 | 4198
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A-75 3620 240,0 1384 152 | 222,0 | 5828 | 1630 | 4198
EAI-46 5440 382,0 1950 | 415 | 330,0 | 9262 [ 2600 | 6662
6 EAI-50 5440 382,0 1950 | 415 | 330,0 | 9262 | 2600 | 6662
RAC-204 vu 1985 66,5 596 163 64,0 | 3140 [ 1230 | 1900
206
A -6 3281 390,0 1172 162 38,0 | 5205 | 1115 | 4090
RIC-236,238
2240 2838 70,0 897 150 | 115,0 | 6370 | 1420 | 4950
A -12A;12- 4366 3900 1172 162 38,0 | 6370 | 1420 | 4950
525
0A-1 0A-2 560 10,0 96 - 28,0 722 197 525
01IA-5:7;10 228 11,0 96 18 21,2 439 125 314
Khei ling ¢ ¢ bé phEn cia tréc khuiiu B{ng 7P
M- hiOu ®éng c- Khei ling nham troc khutu (g)
Troc khutiu §ei tring B,nh ®u
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(1)

2)

3)

4

M3MA-400 9722 - 9700
M3MA-407 10485 - 8350
MeM3 6620 - 5327

M-20 24400 - 13700
M-21 16900 - 12500
EAC-12 30800 - 26500
AAC -13 28300 - 26500
CEE-110 40000 - 24300

CEE -111 38400 - -
CEE-120 4400 - 27060
BAC -51 30800 - 15750
EAC -66 30000 - 13700
AAC -41 28300 - 15700
0pat-sM 44000 - 33800
CEE-130 38440 - 21200
CEE -175 38400 - 21200
A-16 10000 - 32600
A -20 26580 - 95100
A -30 25340 - 24420
A -35 57500 - 600050

(1) () (3) 4)

A -37 27040 - 24420
A -54 vu A -75 62050 2754 85740
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NIA-7 - - 45500
NIA-14 - - 455000
EAI-46 123000 2723 165000
6 EAI-50 184723 - 77400
RAC-204 52130 2858 76000
RAC-206 76086 - 77600
A -6 84400 - -
RIC-236 72500 2900 66100
RIC-238 94130 2900 6500
A 12A vu A-12-525 102500 - -
0A-1 4438 - 8159
0A-2 6954 - -
KYch thic pYt t«ng (theo hxnh18) B{ng 8P
) ) XDc mng dCu
M- hiOu VEt H h L, | Sexbc
®éng c— 1iOu (mm) (mm) (mm) m'ng e | € th©n
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khY | ®Cu
(1) (2) (3) 4) (5) (6) (7 3)
M3MA-400 | AC | 80,0 43 44 57,0 2 1 -
M3MA-407 | * EC | 76,0 41,9 42 48,0 3 1 i
MeM3-965 | AC | 70,0 | 33,6 337 | 505 2 1 -
M-20 AC | 940 | 5094 51,06 | 650 2 2 -
M-21 AK4 | 100 | 50,95 51,05 | 74,0 2 1 -
AAC-12 AK4 | 940 | 50,94 51,96 | 650 2 2 -
EAC-13 | AK-4 | 102,0 | 53.94 54,06 | 73,5 2 1 -
CEE-110 | AE-1 | 98 | 53,94 5406 | 74,0 2 1 i
CEE-111 | AK4 | 110 | 6244 626 | 77,75 | 3 1 -
CEE -120 AC | 106,0 | 5592 56,08 | 75.0 3 1 -
AAC -51 AC | 940 | 5094 51,06 | 650 2 2 -
EAC-66 | AK-4 | 100,0 | 50,95 51,06 | 74,0 2 1 i
AAC -41 AK4 | 1020 | 53,94 5406 | 73,5 2 1 -
0PaE-5M N1 1160 | 5555 5580 | 90,0 3 1 ;
1288
CEE-130 | AK4 | 1100 | 6244 62,56 | 77,75 | 3 1 -
CEE-375 | AK4 | 1100 | 6244 62,56 | 77,75 | 3 1 -
A-16 AE10B | 1100 | 69,85 69,95 | 76,0 3 1 i
A -20 AE10B | 1500 | 92,505 92,5 | 86,0 3 1 -
A -30 AC | 1100 70,1 61,4 3 1 1
A-35 AE-25 | 150 | 94,92 950 | 98,0 4 3 1
(1) @ | © 4) G| ©® |0l ®
A-37 NEE-0 | 127,0 | 77,0 77,08 | 73,0 3 1 1
A -48 AEI0B | 150 | 9492 950 | 97,0 4 1 1
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A-54 Nx 155,0 | 96,05 96.0 98,0 4 1 1
2140
NIA-7 AE10B | 1450 | 75,42 75,50 | 102,0 3 1 1
A-75 AE10B | 1550 | 96,0 96,05 98,0 4 1 1
NIA-14 AE10B | 143,0 | 78,64 78,7 89,0 3 1 1
EAI-46 AC 234,0 | 131,9 132,0 | 1730 3 2 -
6 EAI-50 AC 234,0 | 131,9 132,0 | 1730 3 2 -
RAC-204 xE 152,0 | 89,28 89,32 | 110,0 4 - 2
RAC-206 xE 152,0 | 89,28 89,32 | 110,0 4 - 2
A -6 AE10B | 120,0 75,5 66,4 4 1 1
RIC-236 AK4 175,0 99,9 100 117 3 1 1
RIC-238 AK4 175,0 99,9 100 117 3 1 1
RIC-240 AK4 175,0 99,9 100 117 3 1 1
A-12A AE10B | 120,0 75,5 66,4 4 1 1
A -12-525 AE10B | 120,0 75,5 66,4 4 1 1
0A-1 AE 25 85,0 45,0 53,0 2 2 -
0IA-5 AE 25 85,0 45,0 53,0 2 2 -
0A-2 AE 25 85,0 45,0 53,0 2 2 -
0A-7 AE 25 70,0 33,6 33,7 50,5 2 1 -
01A-10 AE 85,0 45,0 53,0 2 2 -
KYch thic th t«ng (theo hxnh 18) B{ng 9P
M- hiOu D d, d, ds ds C a
®éng c— (mm) (mm) (mm) | (mm) [ (mm) [ (mm) | (mm) | (mm)
€] 2) 3) “) 6)) (6) (N ) €))
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M3MA-400 3,5 67,295 | 61,3 54,0 | 62,0 | 67,44 5.5 3,025
67,265 | 561,1 67,31 3,015
M3MA-407 5,0 75,475 | 68,2 58,0 | 69,0 | 78,885 7,9 2,25
75.375 | 67,95 78,805 2,23
MeM3-965 5.5 6,7 59,0 50,0 | 62,0 | 65,97 7,6 2,06
65,1 58,8 65,95 2,04
M-20 8,0 81,2 72,7 59,0 | 77,0 | 81,88 7,3 2,47
M-21 7,5 91,45 82,5 60,0 | 84,0 92,0 6,0 2,555
91,31 | 82,25 91,88 2,59
AAC-12 8,0 81,2 72,7 59,0 | 77,0 | 81,88 7,3 2,47
81,08 | 72,45 81,08 2,45
AAC -13 8,0 96,6 88,6 72,0 | 92,0 | 99,972 8,5 2,07
96,46 | 88,35 99,991 2,05
CEE-110 6,0 89,3 80,0 70,0 [ 85,0 | 89,98 7,6 2,57
89,18 79,8 89,72 2,55
CEE-111 9,0 96,6 88,6 - 94,0 | 100,02 | 11,0 2,07
96,46 88,4 99,96 2,05
CEE-120 1,5 100,89 | 92,0 68,0 | 94,0 | 101,48 6,0 3,06
100,78 | 91,77 101,50 3,055
AAC -51 8,0 81,2 72,7 59,0 | 77,0 | 81,88 7,3 2,47
81,08 | 72,45 81,08 4,45

(D (2) 3) “4) ) (6) (7) 8) ©)
AAC -66 7,5 91,45 82,5 60,5 84,0 92,0 6,0 2,555
91,31 82,25 91,88 2,59
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AAC -41 8,0 96,6 88,6 72,0 92,0 | 99,972 6,5 2,07
96,46 | 88,35 99.994 2,05

ODPAE-5M 50 | 101,15 | 92,7 86,0 97,0 | 101,48 5,0 4,8
100,95 | 92,4 101,50 4,77

CEE-130 9,0 96,6 88,6 - 94,0 | 100,02 | 11,0 2,07
96,46 88,4 99,96 2,05

CEE -375 9,0 104,6 96,0 - 102,0 | 108,02 | 11,0 2,07
104,46 | 95,8 107,96 2,05
A-16 12,0 94,4 85,5 - 85,0 94,82 15,0 | 2,595
94,27 84,4 94,76 2,575

A -20 94 | 12445 | 1134 - 115,0 | 124,86 - 3,12
14,37 113,2 124,78 2,905
A-30 12,0 | 94,38 84,5 52,0 85,0 95,0 17,5 | 2,615
94,32 | 84,27 94,84 2,595
A-35 14,0 94,4 90,4 65,0 84,0 98,81 10,9 | 3,015
94,32 | 90,15 99,5 3,08
A -37 12,0 | 104,38 | 98,01 | 42,0 98,0 | 104,80 | 19,0 | 3,046
104,32 | 97,98 104,74 3,095
A-48 14,0 | 1044 95,0 47,0 84,0 | 104,54 | 19,0 | 3,105
104,92 | 94,75 104,41 3,08

A -54 12,0 | 1244 | 11327 | 104,0 | 120,0 | 124,92 | 22,0 4,1
124,32 | 11304 124,86 4,125

) 2) 3) @ ) (6) (7) 8) ©)
NIA-7 11,7 | 114.0 | 10317 | 76,0 - 114,82 | 18,0 | 3,105
113,93 | 10294 114,76 3,08
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A-75 12,0 | 1244 | 11327 | 1040 | 120,0 | 124,92 | 22,0 | 4,1
124,32 | 1134 124,86 4,125
NIA-14 14,5 | 119,0 - - 112,0 | 120,0 | 21,0 | 3,105
118,93 3,08

EAI-46 24,0 | 144,05 | 13095 | 110,0 | 139,0 | 144,75 | 27,0 | 5.0
143,95 | 13067 144,74 5,02

6EAI-50 24 | 144,05 | 13095 | 110,0 | 139,0 | 144,75 | 27,0 | 5,0
143,95 | 13067 144,74 5,02

RAC-204 | 14,5 | 107,25 | 9813 | 102,0 | 102,0 | 107,81 | 19,0 | 3,46
107,15 | 9787 107,8 3,42

RAC-206 | 14,5 | 107,25 | 9813 | 102,0 | 102,0 | 107,81 | 19,0 | 3.46
107,15 | 9787 107,8 3,42

A-6, A-12A | 11,0 | 1488 | 1378 | 120,0 | 143,0 | 149,0 | 20,6 2,5

vu 12-525 148,75 | 137,54 149,5
RIC-236, | 20,0 | 129,83 | 1175 | 62,0 | 118,0 | 130,02 | 23,0 | 3,55
238 v 240 129,8 | 11773 129,8
OA-1.YA-2 | 55 | 71,7 60 | 44,0 | 67,0 | 71,97 6,0 | 3,025
vu 0IA-5 71,1 71,95 3,015
01A-7 55 | 71,7 660 | 44,0 | 67,0 | 71,97 6,0 | 3,025
65,54 | 588 65,95 76 | 2,06
01A-10 55 | 71,7 60 | 44,0 | 67,0 | 71,97 6,0 | 3,025
71,1 71,95 3,015
KYch thic pYt t«ng (theo hxnh 19) B{ng 10
. §éng

M- hiOu ®éng d(mm) dy(mm) b(mm) Sel¢dCu | kYnh I¢

o dCu (mm)
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(1) (2) (3) 4) (5) (6)
M3MA-400 19,86 19,857 28,0 26,0 2 rnh 2,5
M3MA-407 22,002 22,102 32,0 29,0 12 3,0
MeM3-965 19,995 19,85 26,0 26,0 4 4,0

M-20 21,995 21,985 30,0 33,0 13 3,0
AAC -21 vu 24,995 24,988 36,0 35,0 4 3,0

AAC 66

AAC-12 21,995 21,985 30,0 33,0 13 3,0
AAC -13 28,015 28,005 47,0 40,0 4 3,0
CEE-110 21,995 21,992 32,0 36,0 12 4,0
CEE-111 28,015 28,005 64,0 40,0 6 2,5
CEE -120 27,995 27,992 40,0 42,4 10 3,5
AAC -51 21,995 21,985 40,0 33,0 13 3,0
AAC-41 28,015 28,005 47,0 40,0 4 3,0
OPAE-5M 28,58 28,56 42,0 28,0 - 3,5
CEE -130 vu 28,015 28,005 64,0 40,0 6 2,5
CEE -375

A-16 29,982 29,97 50,0 40,0 8 3,0

A -20 4791 47,85 - 50,0 8 4,0

A -30 29,991 29978 50,0 40,0 8 4,5

A-35 37,996 37,988 50,0 41,5 12 3,0

A-37 34,991 34,978 50,0 42,0 8 3,0

A -48 37,992 37,98 64,0 42,0 12 3,0

(1) (2) (3) “) (5) (6)
A-54vu A-75 47,995 47,98 62,0 52,0 10 5,0

NIA-7 39,995 39,991 - 45,0 10 3,0
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NIA-14 41,995 41,991 - 45,0 12 4,0
EAI-46 vu
6 EAT-50 59,99 59,98 84,0 57,0 14 5,0
RAC-204 vu 38,07 38,06 57,0 48,0 8 2,5
RAC-206
A6, A-12A
v A-12:525 47,988 47,972 62,0 56,0 18 4,0
YA -1YA -2-
OIA-5vuOIA 19,86 19,85 27,0 33,0 12 2,5
10
01IA-7 19,995 19,985 26,0 26,0 4 4,0
RBIC-236, BIC- | 49,994 49,972 79,0 50,0 10 4,0
238 vu RIC-
240
KYch thic chét pYt t«ng (theo hxnh 19) B{ng 11
M- hiOu M- d d 1 by a(mm)
®éng c— hiOu (mm) (mm) (mm) (mm)
thbp

199




€9) 2 3) ) &) ©) (N
M3MA-400 20 19,858 19,855 | 14,0 | 568 567 15,5 22,0
M3MA-407 45 21,998 21,988 | 16,0 | 656 6556 | 17,56 | 29,0
MeM3-965 | 15X 20,0 19,99 14,0 | 550 5499 | 14,0 26,0

M-20 45 22,0 22,997 | 148 | 701 69.8 | 18,5 29,0

M-21 45X 250 24,997 | 148 | 81 799 | 23,0 30,0

AAC-12 45 22,0 22,997 148 | 701 699 | 18,5 29,0
AAC -13 45X 28,0 27,997 | 190 | 81 819 | 215 35,0
GEE-110 | 15XH | 22,0 21,997 | 16,0 | 761 759 | 20,0 32,0
CEE -111 15X 28,0 27,997 | 190 | 81 819 | 205 37,0
CEE -120 15X 28,0 27,997 | 22,0 | 880 87,77 | 23,0 38,0
AAC -51 45 22,0 21,997 | 160 | 701 699 | 18,5 29,0
AAC -66 45X 25,0 24,997 148 | 81 799 | 23,0 30,0
AAC -41 45X 28,0 27,997 | 190 | 81 819 | 215 35
OPAE-5M 20X | 28,552 28,560 - 910 90,5 | 31,0 22,0
CEE -130 15X 28,0 27,997 | 190 | 81 819 | 200 37,0
CEE -375 15X 29,0 27,997 | 190 | &1 839 | 21,0 37,0

A-16 12XH 30,0 29,991 160 | 778 774 | 38,0 40,0

3A

A -20 I2XH | 48,005 47,990 | 32,0 1050 61,0 44,0

3A 104,54

A -30 12XH | 39,0 29,991 160 | 778 774 | 38,0 40,0

3A

Y (2) 3) “4) Q) (6) @)

A-35 20X 38,0 37,995 | 26,0 | 80 81,67 | 205 38,0

A -37 12XH | 350 34991 | 17,0 | 8879 883 | 23,0 | 420

3A
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A -48 20X 38,0 37,992 | 24,0 | 870 86,77 | 49,0 38,0
A -54 12XH | 48,005 47,999 | 31,0 1075 27,5 47,0
3A 107,27
NIA-7 12XH | 40,0 39,991 | 26,0 | 970 96,77 | 52,0 45,0
3A
A -75 12XH | 48,005 47,99 | 31,0 1075 27,5 47,0
3A 107,27
NIA-14 12XH 42,0 41,99 24,0 1020 57,0 45,0
3A 197,77
EAI-46 20 A | 60,0 59,994 | 43,0 1200 31,5 54,0
119,54
6EAI-50 20 A | 60,0 59,994 | 43,0 1200 31,5 54,0
119,54
BAC-204 vy | 12XH | 38,0 37,990 | 31,0 | 922 92,06 | 21,0 45,5
RAC-206 3A
A-6,A-12A, | 12XH | 42,0 41,989 | 30,0 | 13213174 41,5 50,0
A-12A-525 3A
RIC-236,238 | 12XH | 50,0 49,988 | 29,0 | 110 10977 | 28,0 48,0
vu 240 3A
0A-1 OIA-5-
OA-2 vu - 15X 20,0 19,990 | 14,0 600 14,0 29,0
0IA-10
01IA-7 15X 20,0 19,990 14,0 | 550 54,99 | 14,0 26,0
KYch thic xDc m'ng khY (theo hxnh 22)  B{ng 12P
M- hiOu ®éng c— h t A Ac | om|®
(mm) (mm) (mm) (mm) | (89| (mm | (mm

@

(@)

3

“)

(&)

(©)

)

®
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202

M3MA-400 2,988 2,975 | 2,78 2,62 | 49 68 [076 041 | 15
M3MA-407 2,185 2,173 | 34 3,0 | 49 68 [076 041 | - | 05 | 1,0
MeM3-965 2,0 1,988 3,1 2,9 132 100 | 0,6 0,35 - 0,5 1,0
M-20 24 2,388 41 39 | 132 93 | 04 02 | 27 | 14
M-21 25 2,488 | 442 4,18 | 132 93 | 132 03 | - | 06 | 1.3
AAC-12 2,1 2,388 41 3,9 02 04 [270]| 14
AAC -13 20 1,988 10 47 | 148 100 | 04 015 | - | 06 | 13
CEE-110 2,5 2,488 45 43 0,15 0,14 | 005 | 0,05 | 1,0
CEE-111 2,0 1,988 50 4,85 124 04 0,15 | 052 | 05 | 1,2
CEE -120 30 2,988 41 43 025 045 |08 | 05 | 09
AAC -51 24 2,388 41 3,9 02 04 | 270 | 14
AAC -66 25 2,488 | 442 4,18 | 132 93 | 05 03 06 | 13
AAC -41 20 1,988 50 47 | 148 10,0| 04 0,15 06 | 13
OPAE-5M 4,755 4,73 3.8 138 0,15 0,45
CEE-130 2,0 1,988 50 4,85 124 04 0,15 | 052 | 05 | 1,2
CEE -375 20 1,988 44593 | 131 109|025 0,15 0582 | 05 | 1.2
A-16 2,5 2,495 40 3,85 106 06 0,2 06 | 1,0
A 20 30 2,982 53 49 142 08 0,6 05 | 1,35
A 30 vu A -37 2,5 2,492 | 412 3,88 | 70 8,5 | 03 0,55 06 | 1,0
A 35 3,0 3985 42 4,03 15,0 0,65 0.4 -
A 48 3,0 2,98 44 43 10,6 0.8 0,5 -
€Y @) 3) “ 5 © | D[ ®
A 54 3,983 3,965 51 49 04 06 -
A7 3,0 2,98 48 47 0,7 05 30
A 75 3,883 3,965 51 49 04 0,6 -




NIA-14
EAI-46 vu
6EAI-50
RAC-204 vu 206

A-G, A-12A vu
A -12-525

RIC-236,238 vu
240
0A-1, 0IA-6
OA-Z vu OiA-
10
O0IA7

3,0 2,98

4,92 4,90

3,15 3,135

2,38 2,36

3,5 3,452

2,0 1,998

2,0 1,998

4,9 4,7

6,2 5.8

4,24 4,08

4,76

53 5.1

3,1 29

3,1 29

20,0

19,0

16,0

18,8 14,2

49 6,8

13, 0,10

0,55 0,35

0,7 1,0

0,5 0,65

0,7 0,5

0,65 0,45

0,6 0,35

0,6 0,35

10,16

0,8

0.4

0.4

1,3

0,7

0,7
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