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Chii nhiém dé tai: GV. Hd Viét Binh
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TRUGNG PAI HOC Cong hoa xa hdi chu nghia Viét nam
SU PHAM KY THUAT Doc 1ap — Tu do — Hanh phuc

TP.HO CHIMINH e
Khoa Co khi Ché tao may

Tp. HCM, Ngay 20 thang 11 nam 2013

THONG TIN KET QUA NGHIEN CUU

1.Thong tin chung:

-Tén dé tai: NGHIEN CUU PHUONG PHAP CAN REN VIT DAI VO TAN

- Ma sb: T2013 - 121

- Chu nhiém: Hb Viét Binh

- Co quan chu tri: Pai hoc Su pham Ky thuat TP.HCM

- Thoi gian thyc hién: thang 3/2013 dén thang 12/2013
2.Muc tiéu:

Nghién ctru thye nghiém cong nghé can ren vit déc biét la vit dai dé bo sung ly thuyét
tao hinh vao chuong trinh cong nghé ché tao chi tlet may, giup nguoi hoc c6 tam nhin rong
hon vé nguyén 1y tao hinh tir d6 ng dung vao thyc té san xuét.
3.Tinh méi va sang tao:

Cén ren vo tan bang con lan hét vong cho phép can duge trén cac chi tiét co duong
kinh khac nhau véi cuing mot budc ren.
4.Két qua nghién ctru:

- Nghién ctru tong két 1y thuyét can ren huéng kinh va can ren vo tan, c¢6 du cac thong
s0 dé thiét ké may.

- Thyc nghiém trén mo hinh don gian va cho két qua 1a can ren vo tan dugc bang con
lan hét vong nhu da phan tich 1y thuyét.

- Thiét ké dugc may can ren (cadn dugc ca ren huong kinh va ren vo tan)

5.84n pham:
Tap thuyét minh kém dia CD chira két qua nghién ctru.

6. Hi¢u qua, phwong thire chuyén giao két qua nghién ctru va kha ning ap dung:
- Ap dung vao chuong trinh dao tao mén hoc Cong nghé ché tao may
- Tu van thiét ké may can ren da niang cho céc cong ty c6 nhu cau

Truéng don vi Chii nhiém deé tai
(ky, ho va tén) (ky, ho va tén)



INFORMATION ON RESEARCH RESULTS

1. General information:

- Project title: Research on Thread Thru-Rolling Methods

- Code number: T2013 - 121

- Coordinator: Ho Viet Binh

- Implementing institution: University of Technical Education HCMC

- Duration: March 2013 to December 2013
2. Objective(s)

- The implementation of the machinery manufacturing theory

- Helps learner to have pratical experiences in shaped principle
3. Creativeness and innovativeness:

- Using the Thread Thru-Rolling Methods to roll through different diameter parts with
same step thread
4. Research results:

- Research summarized radial thread rolling and thru-rolling theory, to design the
machinery

- Experimented on simple rolled models and can be able to thru-rolled with lace cut
rollers as theoretical analysis

- Design the rolling mills (both radial and through thread)
5. Products:

- Description notes and a CD of contents and research results
6. Effects, transfer alternatives of research results and applicability:

- Apply on Machinery Technology training courses

- Consulting on design the versatile lace mills for firms



Chuong 1- TONG QUAN VE PE TAI
1-1 Dt van dé

Ren vit la dang bé mit tiéu chuan dung trong lap ghép va truyén dong. Trong
cac may moc va thlet bi cong nghiép nhitng chi tiét may c6 bé mat ren chiém réat nhiéu,
doé 1a bulong, vit cay, truc vit me..

Nhing chi tiét c6 ren thu:‘O’ng 1a ren ngin nhung cling c6 nhimg chi tiét ren dai,
viéc ché tao ren dai co nhiéu phuong _phap khac nhau nhung viéc can ren c6 nhiéu vu
diém nhu nang sut cao, chat lugng bé mat ren tot, bén hon gia cong cat got.

Viéc ché tao ren bang phuong phap can khéng mai nhung it tai liéu viét cu thé
nén sinh vién kho tiép can. Nghién ctru va viét that cu thé vé can ren giup sinh vién co
thé thiét ké va ché tao duoc may can ren 1a cong viéc doi hoi nhiéu thoi gian va cong
strc. Pidu nay dat ra cho cac gido vién giang day mon cong nghé ché tao may mot cong
viéc 1a phai viét chuyén dé va bd sung vao Iy thuyét cong nghé ché tao may.

1-2 Muc tiéu dé tai

Nghién ctru thye nghiém cong nghé can ren vit dac biét la vit dai dé bo
sung 1y thuyet tao hinh vao chuong trinh cong ngh¢ ché tao chi tiét may, giup
nguoi hoc co tam nhin rong hon vé& nguyén 1y tao hinh tir 46 tmg dung vao thuc
té san xuét.

1-3 Tinh hinh nghién ciru trong & ngoai nudc

Can ren vit vo tan la cong ngh€ da co tur lau nhung chua dugc g dung
nhi€u trong gia cong kim loai vi c6 mdt so 1y do k¥ thuat, trong d6 viéc ché tao
thiét b1 la trd ngai chinh.

Hién nay viéc nghién ciru cong nghé va ché tao may can ren vo tan thanh
cong s¢ dugc ung dung nhiéu trong co khi ché tao dé thay thé viéc tién ren, nhu
vay gia thanh gia cong s€ ré hon.

1-4 Phwong phap va trinh ty nghién ciu

1- Nguyén ly va tinh toan

2- Thiet ke thiét bi



3- Ché tao md hinh thir nghiém
4- Két luan
1-5 Cac phuong phap gia cong ren:

a/ Phwong phap tién: phuong phap nay su dung may tién va xich truyén dong
dé tao ra ren. Phuwong phép ndy cho ning suit thap, chat lugng ren khong cao.

b/ Phwong phap phay: Dung khi budc ren 16n.

¢/ Phwong phap cit ren bing ban ren: Ning suat thap, dung trong san xuat
nho

d/ Phuong phap can: Phuong phap nay c6 kha nang tao ren ngan, dai cho ning
suét cao, co tinh tot. Phuong phap nay ding trong san xuat 1on.

1-6 Tinh cép thiét va huwéng thiét ké

Cén ren 14 cong viéc pho bién nhung cac thong sb dé tinh toan thi thiéu tai liéu,
ddc biét 1a can ren dai vi thé can gap rat bo sung vao ly thuyét cong nghé ché 1tao may
de giang day cho sinh vién.

Chuong 2- NGUYEN LY CAN REN



2.1. Nguy@n Iy can ren biang ban cén

Hinh 2.1: Nguyén 1y can ren bang ban can

Nguyén ly:

Ren can dugc hoan thanh sau mot hanh trinh kép cua ban can dong.Hudng ren
clia ca hai ban can cung chiéu voi nhau va ngugc chiéu véi chiéu ren thanh pham.

Ren ctia ban can nay dugc danh léch véi ren clia ban can kia ¢ phan gitra ké tir
bé mit dinh vi 1a 0,5S (S 12 budc ren) voi sai 1éch cho phép 1a 0,2 mm. Dé tranh sy
phtc tap trong qua trinh ga dit nha san xudt s& thiét ké chiéu dai ban can ¢ dinh va
ban can di dong 1éch nhau mot nira bude ren can can.

Kha nang cong nghé¢:

Dung ban lin ép ren trén cac may ban lin ép ren phing (may ty dong) hodc trén
cac may bao ngang,co ga dé 1an ép ren dugc s dung rong rai dé ché tao cac ren xiét
chat cap chinh xac cap 2-4 trén thanh bang kim loai mau,thép cacbon va thép hop kim
quy chuan.

Puong kinh 16n nhét cia ren gia cong 1a 27 mm duong kinh nhé nhat 1a 1 mm ;
Chiéu dai ren tir 60-80 mm.Trong trudng hop dic biét khi dudng kinh ren 1 6-15 mm
chiéu dai nay co thé ting ¢én 100 mm.

Thong so ban can:

B0 dung cu dé lan ép ren trén may ban can ép ren phang gdm c6 hai ban cén —
chuyén dong va c6 dinh. Khi thi€u qui chuan va céc ban can c6 thé tinh theo cong thirc
Sau.

|=(1-2)xd, : L,=(5-8).xd, :L,=L,+(15-3).d,
B :IH +5 mm ra Zl, 2t ;ll 2(2—3).7Z'.dtb
H=(4-7)d, «kni d,<12mm

=(2-3)d, khi d,<14-25mm
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dtb : dudng kinh trung binh cta ren gia cong

t : chiéu cao ren ciia ban can

l,, : chiéu dai cta ren lin ép

Lg: chiéu dai cua ban can dong

S: budce ren

B: bé rong cua ban can ren ( cho ca c¢b dinh va di dong )

H: chiéu cao ctia ban can

a: goc profin ren a = 60°

@ : goc nang ren ctia ban can ( chinh 13 goc nang ren ctia san pham can )

2.2. Nguyén Iy can ren bang con lin huéng kinh

Conlancan Conlan ép

Vi tn'fm viéc
) Ap luc
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Hinh 2.4: Nguvén IV lin ép ren bing hai con lin hwéng kinh
Lan Cp Ici CO UL[Ullg K1 W v,D JUCll 1VU-14ZV 1111 UCIl vdl 11eu adce [lO@lC thanh

mong bang kim loai mau, hodc thép da qua thuong hoa.
Cac con lan quay cung 1 chiéu chuyén dong, budc ti€n huong kinh dugc thuc
hién bang dich chuyén mot trong cac con lan. Puong tam cua con lan song song voi



duong tam phoi, phoi quay ty do va dich chuyén theo huéng kinh ciia mot trong hai
con lan. Buong xoadn cua con lan ¢6 chiéu nghiéng ngugc voi chiéu ren 1an ép nghia la
deé 1an ép ren phai trén con lan cé ren trai hodc nguoc lai.

Céu tao con lin :

Céc con lan thuong ché tao bang thép Cr12Mo, Cr6WV, Cr12V1 d6i véi cac
san pham c6 do ctrmg HB 160 — 200 va biang thép 6X6B3M ¢ C ddi voi cac san pham
c6 do cting HB 370 - 400 .

|

Hinh 2.5: Cau tao con lan can ren

Trong do :

Dy: Buong kinh ngoai cia con lan

Dy: Puong kinh trung binh cua con lan

D:: Puong kinh trong ren cta con lan

H: bé rong con lin

S: budce ren cua con lan

a: goc prophin cua con lan
Dic diém chinh cta con lin can 14 c¢6 sy twong tmg vé goc nang ren cua con lin can va
san pham can c6 nghia 1a :

d, 1 s
dtblthbi
Dtb:dtbk

Dy, I, S: Puong kinh trung binh, sé dau méi ren, budc ren con lin can.
dtb, l, S: Puong kinh trung binh, so dau moi ren, budc ren san pham.

k: s0 nguyén



Téc d6 can v khi ding hai con ldn véi budce tién huéng kinh lin ép ren phu
thudc vao co tinh cua vat liéu phoi.

Vi dong thau v = 100 — 200 m/phut

Véithép v =15-100 m/phit, tuy thudc co tinh vat liéu thép

2.3. Nguyén Iy can ren bang con lin doc truc (ren vo tin)

1-Nquyén ly

Hinh 2.6: Cic so' dd c4n ren

Hinh 2.6a) can ren hudng kinh dung con lin ¢6 ren nhiéu dau méi

Hinh 2.6b) can ren doc truc dung con lin c6 ren mot dau moi

Hinh 2.6c), d), ) can ren doc tryc dung con ldn hét vong (khong phai ren ma la cac
vong tron dong tim c6 budc bang budc ren can can)

Diém khéc biét trén con lan thuong va con 1an hét vong 1a két cau hinh hoc cua

cac duong moi ren trén con lan. Con lan thudng c6 moi ren di theo hinh xoan ¢, con
lan hét vong c6 dudong mdi ren hinh khuyén, song song dong truc voi nhau.
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Nguyén tic tao ren ddi véi con lan thuong 12 tng véi mdi duong kinh, budc ren,
chiéu ren khac nhau can tao, s& c6 cac cip con lin khac nhau nguyén nhan 1a do tng
v6i mdi dudng kinh va budc ren khac nhau, goc nang ren s& khac nhau.

Piéu nay tao ra wu diém cho con lin hét vong, véi két cdu may phuc tap hon
nhung diéu chinh duoc goc nang ren, theo d6 co thé diéu chinh ren trai hodc ren phai,
trén 1y thuyét, con 1an hét vong con c6 thé can duge nhitng duong kinh khac nhau
trong gidi han sai 1éch cho phép.

Phén tich chuyén dong ctia phdi trong qua trinh can ren giira phuwong phéap can
ren hudng kinh va phuong phap can ren doc truc :

cén 2 con liin cén
Phuong phép mmm phmgpupmmﬁ::gz‘mundndw

i A
a=0, a=uw
:1a tao béi tryc chi tiét va o : Géc tao béi tryc cha chi tift va
:ucﬂ;'fcuonlin tryc ciia con lin
w: g6c nfng ren cia chi tift cln gia cong w: g6c ning ren cia chi tiét cdn gia cong
a) Can hudng kinh b) Can doc truc

Hinh 2.7: Phan tich chiéu chuyén déng khi cén ren

2- Céu tao con lin hét vong:

Cic cong thire chinh dé tinh con lin hét vong
\ Céc dai lugng can xéac dinh \ Ky hi¢u Cong thuc

11



Chié na da —
iéu cao ctia dau ren h h = ipmax — J1max + Ah,
2
Dung sai mon ctia dau ren Ah, Ah, =-0,04S
Chiéu cao cta chan ren h2 h. — domax — Aipmax
X 2 2
Dung sai chiéu cao chan ren Ahz Ah, =-0,025S
Ban kinh goc luon ¢ dinh R R=0,07S
Dung sai ba}n lqdnh goc luon 5R 5R =+ 0,045
¢ dinh
Budce ren hét vong da hi¢u S S = S.COS(D
chinh : ‘
Goc prophin ren da hiéu a, ig o, S
chinh o ot
u 2 2t
Goc cua phan dan 4 p=4-5
Chiéu dai phan dan t
P l, |, =2ctge
2
Trong do :
t, : Chiéu cao danh nghia ciia ren
S: Budc ren
Vi du:

Tinh toan thiét ké bo con 1an ren hét vong chi tiét véi chi tiét co bude ren M20x2
Chon duong kinh phéi d€ can d ;, = (18,5-18,66) mm

Tinh toan cac thong sé con lan nhu sau :

> _ 0,866.S =0,866.2=1,732 mm

2.tan30 )

- Buong kinh trung binh cua chi tiét: d,,,, =d, —0,866S =20-0,866.2 =18,268 mm
- Pudng kinh trong cua chi tiét: d,,,, = gpe — 2.t, =16,536

- Dung sai mon dau ren: Ah, =-0,04.S =-0,08

- Puong kinh trung binh cua con lan cdnchon D,;=178,5 mm

- Chiéu cao d4u ren ctia con lanh, = M +Ah, + 6, =0,786 mm

d d

- Chiéu cao ren: t =

omax

2
- Buong kinh ngoai ctia con lan D, =D, +2h, =178,5+2.0,768 =180,036 ~ 180 mm
- Puong kinh trong cua con lan D, =D, —2h, =178,5-2.0,866 =176,77 mm

- Chon goc vat mat dau cta con lan ¢ =5

t 1,732

0

- Boan vat mat dau | ZECtg(p = T.COISOZ 9,89 mm chonl, =10 mm

- Chi€u cao chén ren ctia con lan h, = bmax 1 5, =0,866 mm

¢

- Chiéu rong céc con lin cua chi tiét H =1+2l, +2S=50+2.10+2.2=74 mm

12



- Tir giéi han bén 0, =600 MPa va giéi han chdy ¢, =360MPa ta chon ra lugng

chay dao huong kinh la 0,05mm/vong phoi va s6 vong quay can thiét dé hinh thanh
ren la 10 — 12 vong.Toc do can V = 12 — 50 m/ph

- Dya theo duong kinh ngoai 1a D, =180 mm va tur catalog (' trang 28 Tai liéu [6] ) ta
chon ra D =54 mm va bé rong then B = 12 mm theo kiéu machine model la

A-A

©180+0.01 &
o

HL03

H

D60
I

63.3+£0.015
=

2 032/
2)(45“—J"‘—

—

10| 54+0.015_
7420.015

Hinh 2.8: Con lin hét vong dé can ren M20

3- Thye nghiém bang mo hinh
Ché tao mo hinh gém 2 con lan hét vong va mot b truyén dong xich, quay

nghién hai con lan theo goc nghiéng ren can can, phdi & day 1a thoi sap dé phu hop vét
cong suat nhd, quay bang tay.

13
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Hinh 2.9: M6 hinh c4n ren vit vo tin bing con lin hét vong
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Chuong 3- THIET KE MAY CAN REN

3.1 Thiét ké déng hoc

1- Phuong 4n 1 : Bong co — Bo truyén truc vit

Dong o BA truyén ;’uc vit Khdp néi T
Khép cdcding
Cum cén Cum ép
Hinh 3.1: So 6 dong dang 1
Xy lanh thay lyc
Conlan >+< >+<

2- Phuong 4n 2 : Pong co — Dai — Hop giam toc — Pai — Bo truyén banh rang con

’ﬂing co Bé truyén dai _ BS truyén Khop nditruc

banh rang cén

_||}_J

Khép nédi
cac dang

[ T I
Xy lanh thay luc
Hép s6 4 cip ] ] ! T !
05081217 Con lan

Hinh 3.2: So d6 dong dang 2

15



3- Phuong an 3: Pong co — Pai — Hop giam téc — Pai — B truyén truc vit

Bong co Botruyén dai Bo truyén truc vit Khdp néi

1 |
Xy lanh thay luc
Hoép s6 4 cap F
05081217 L 1 A

Conlan

Hinh 3.3: So' @6 dong dang 3

Phuong an 3(dang 3) cho vu diém vé viéc chong qua tai, hop sb 4 cip véi ti sb
truyén 1a 0,5 0,8 1,2 1,7 cho ra mot day tbc do dap ung nhiéu ché d6 lam viéc khac
nhau ctia mdy can tir 12 dén 50m/ph . Ti vu vé gia, lam chu duoc ti sb truyén & cac
hop gidm tdc truc vis dat hiéu suit cao nhit.

May can ren dugc chon st dung bd 2 con lin hét vong, so do bd tri truyén dong
c6 di qua hop s 4 cap giup thay d6i toc do truc can, ddp ung nhiéu nhu cau vé vat lidu
cling nhu kha ndng tuy dong khac nhau.

3.2. Tinh toan h¢ thong truyén dong

1-Théng s6 chung

Téc do can thudong duge chon tir 12m/ph dén 25m/ph tiy theo vt lidu gia cong.
Ren & trang thai nong (nha may san xuét bu 16ng) co thé tang dén 50m/ph dé dap ung
nhu cau tu dong.

Téc d6 can ren thiét ké : v = 12m/ph dén 50m/ph

Vi budc ren 16n nhat ppe = 2mm, thép c6 gidi han bén

Luc can : P=3500 Kg

Luc hudng kinh do can : F; = P.0,12 = 420 Kg

Phan phdi ti sé truyén

Téc d6 vong quay can thiét ( can bang 2 con lan )

v
Ma=5p = 10 = 44 v/ph
Chon dong co c6 toc d6 vong quay tuong duong xap xi :

16



Ngc = 1450 v/ph (chon so bo )
Ti s6 truyén chung ca hé théng
I = Nge/ Ne = 1450/10 + 1450/44 = 145 + 32,95
Qua lya chon so b9, ta phan phéi ti sb truyén nhu sau
Ti so truyen qua dai dau tién : ig; = 2,8
Ti so truyen qua ho s6 4 cap Ihe1=0,5;0h2=0,8;0h3=1,2;Iha =1,7
Ti so truyen qua dai thir hai : i, = 1.75
Ti so truyen qua hop gidm tdc truc vis banh vis : iy, = iy, = 16
Ti s6 truyén chung sau lya chon
|—28(O5 08;1.2; 17) 1,75.16 = (39,2 ;62,72 ;94,08 ; 133,28)
Téc d6 dau ra tng véi 4 cap hop sd
ne = (36,99 ; 23,12 ; 15,41 ; 10,88) (v/ph)
Van tdc can : chon v=20 m/ph =0,33 m/s
Cong suét can thiét 1on nhét trén truc can
2. F. v 2.4200.0,33

P, = = = 2,8 kW
© 1000 1000

2- Hiéu suit by truyén:

Olan: 7,=099

bai : 7,,; =0,95

Khép cac dang: 7,4 =0,99
HOp 56 : 7g =0,9

Truc vit, banh vit : 7, =0,9
Hiéu suat tong ctia b truyén

n =1 e = 0,954.0,997.0,9°, 1 0 992.(1,9 =0,6

Cong suét can thiét ciia dong co : Py, = = Pa _ ﬁ =4,67 (kW)
n

Ta chon dong co 1328 theo catalog ctia nha san XUAt EnerTech, cong sut Py =5,5 KW, ng =

1455 v/ph

3- Tinh toan truc:

- Truc 1:
n
n=-% = 1455 _ 599 (vong/phut)
lgei 2.8
P1 = Pac Daai = 4,67 .0,95 = 4,437 (kW)
6
Timax = % = 81487,212 (N.mm)
1
- Truc 2:
n 2
N2y :i—l = 5—2 =1040 (vong/phut)
hs1 '

17



n, 520

Ny = — = —— =650 (vong/phit
2757 08 (vong/phut)
n
Np=—+ = 5—20:433 (vong/pht)
Ihs3 1’2
n
n ;= —+ = @=306 (vong/phat)
Ihs4 1’7
P, =Py .pg = 4,437.0,9 = 3,993 (kW)
6
Tomax = gssnﬂ =124618,137 (N.mm)
24
-Truc 3:
n, 1040 . ,
ng; =—= = ———=594 (vong/phuit
T 178 (vong/phtt)
n,, 650 . ]
N = —= = —— =371 (vong/phat
AT (vong/phut)
N 433 . ,
Na3 = — = —— =247 (vong/phit
33 i 175 (vong/phut)
Ny, _ 306 X ,
N3 = — = —— =175 (vong/phit
“= T 178 (vong/phdt)
P3 = P,.72 1y 1 = 3,993.0,99%.0,95.1 = 3,718 (KW)
6
Tamax = % = 202896,571 (N.mm)
34
-Truc 4:
Nay 594 R ,
ng =—= = —— =37 (vong/phat
“ g 1 (vong/phut)
n
=2 = 3153 (vongiphit)
Iy 16
n
nes =23 = 247 _ 15 (vong/phit)
i, 16
n44:i—4 = %:11 (vong/phut)
tv
P4 = P3 1¢”. nn?/2= 3,718 .0,99%.0,9%/2= 1,476 (kW)
6
Tamax = 955nﬂ = 1281436,364 (N.mm)
44
-Truc 5:
n
Nsy =—2 = £=37 (vong/phat)
iy 1
n

Nsp =—% = 2 53 (vong/pht)
i 1

n
Ns3 =—2 = %zlS (vong/phut)

ch



Nsg4 =~
ch

Ny

- %:11 (vong/pht)

Ps = P, .0¢% ed” = 1,476 .0,99% .0,99% = 1,418 (KW)

5max —

9,55.10°P,

N,

= 1231081,818 (N.mm)

4- Céc thong sb chinh khi thiét ké may can ren

%?Scng SO Dong co Truc 1 Truc 2 Truc 3 Truc 4 Truc 5
Cong suatP | 4,67 4,437 3,993 3,718 1,476 1,418
(kW)
2.8 0.5 1.75 16 1
Ti sb 0.8
truyén i 1.2
1.7
Momen 36099,66 | 81487,212 | 124618,137 | 202896,571 1281436,364 | 1231081,818
X04n -
(Nmm)
. 1455 520 1040 594 37 37
S0 vong 650 371 23 23
quay n 433 247 15 15
(v/ph)
306 175 11 11

5- Tinh toan thiét ké bd truyén dai 1

Thong s6 b truyén dai thang:
S6 vong quay banh nho6 n; = nge = 1455 (v/p)
Cong suét truyén trén banh dai nho Py = Py, = 4,67 (KW)

Chon tiét dién dai:
Duya vao s6 vong quay banh nho va cong suét truyén,(xem bdng 4.1 trang 59 [7]) chon
dai thang thuong ti€t dién dai co ki hi¢u A.

Xac dinh dwong kinh dai:
Theo bang 4.13 trang 59 [7] ta chon duong kinh banh dai nho d; = 125 (mm).
Suy ra van toc dai

md;.ng,
© 60000

nho hon vén téc cho phép cia dai thang thuong v,

=093532(m's)

buong kinh banh dai 1om: Cong thiec 4.2 [7]

Trong d6: € =0,01 —
Theo bang 4.21 trang 63 [7] ta chon dudng kinh tiéu chuan d, = 355 (mm)

Ty s6 truyén thuc té

0,02 - hé sb truot.

= 25 (m/s)
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d,

u = — = 2,82
- dy.(1—-0,02)
— Do sai Iéch ty $6 truyén
lu, — uf
Au =— .100% = 1%

u
Au = 1nim trong pham vi cho phép khong qué 3~4%.

Xac dinh chiéu dai dai va khoang cach truc:
Duya vao bang 4.14 trang 60 [7] chon so bd khoang cach truc
a=1,0.d, = 355 (mm)
+Chiéu dai day dai xac dinh theo cong thirc 4.4 [7]:

(d, —d,)*°
] =2a+0,5m(d; +d,) + 4—1 = 1500,8 (mm)

a

Theo bang 4.13 trang 59 [7] chon chiéu dai tiéu chuan 1= 1500 (mm).
Khi do6 s6 vong chay cua dai trong 1 gidy, theo cong thirc 4.15 [7]:

.V _ 952 .
i=7T= —=6,35< iyx =10
| 1’5 Max
+Tinh khoang cach tryc a theo chiéu dai tiéu chuan: Céng thirc 4.6 [7]
L4 Vit —8.Af
a=
4
. m(d,+d;) :
vii=1— Tif?: 1500_M:746,4
d-—d -
A=227% _ 355 125:115

-
4

— a = 354,54 (mm)(Thoa diéu kién 0,55(d;+d,)+h < a <2(d;+d.))

+Tinh gbc 6m ay: Cong thurc 4.7[7]
57.(d, —d,)
w, = 180 - —————— = 143(d)
a

a, = 143% = a,,, = 120° —théa diéu kién dai khong bi trugt.

Xac dinh s6 dai z:
Theo cong thuc 4.16 [7]
P,.K4
[Pﬂ]cnclcucz

Kq = 1,25 tra theo bang 4.7 [7] voi tai va dap nhe
o= 147°— C,=0,89( tra bang 4.15, trang 61,[7] )
Voi 1 _ 1500 =088=C; =1

I, 1700 )

0

7T =
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C,=1,135 tra bang4.17 [7] véiu =28 ‘

[Po] = 2kW (theo bang 4.19 trang 62, [7]) chi€u dai dai thir nghiém Io= 1700 mm v&i
v=952m/s,d; =125 mm

7= % = % _2,75 => Chon C,=095 (Bdng4.18, trang 61, [7])

C,=0,95

Suyra:

z = 3,58

Lay z = 4 dai.

Céc thong sb hinh hoc banh dai:

+Chiéu rong banh dai: Cong thirc 4.17 [7]
B=(z-1).t+2e=65mm

+ Duong kinh ngoai banh dai : Cong thirc 4.18 [7]

d,=d; +2.hy=131,6 mm

Trong d6t=15,e =10, hg = 3,3 tra bang 4.21 trang 63 [7]

Xac dinh lwre cing ban diu va luc tac dung lén truc :
+Theocéng thire 4.19 [7] luc cing ban dau :

780. P,.K,
F, = ———2 4 F, = 167,74 (N)
v.C .z

Trong d6 Fy = gm.V? = 9,52 N, g =0,105 (Kg/m) tra bang 4.22 trang 64 [7].
+Theo cong thuirc 4.22 [7] luc tac dung lén truc :
F, = 2.Fyz.sin(ay/2) = 1272,6 (N)

Két qua bé truyén dai:

Ky hi¢u dai A

Duong kinh banh dai nhd d; =125 (mm)
Duong kinh banh dai 16n d, = 355 (mm)
Chiéu dai dai | = 1500 (mm)
Bé rong dai B =65 (mm)

S0 dai z=4

Khoang céch truc a = 354,54 (mm)
Luc cang dai Fo=167,74 (N)
Luc tac dung 1én truc F,=1272,6 (N)

6- Tinh toan b truyén dai 2

Thong s6 b truyén dai thang:

S6 vong quay banh nho

n; = 1040 (v/p)

Cong suit truyén trén banh dai nho P; = 3,993 (KW)
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Cheon tiét dién dai:
Dua vio sd vong quay banh nho va cong suat truyén, xem bang 4.1 trang 59 [7] chon
dai thang thuong ti€t dién dai co ki hi¢u A.

Xac dinh dwong kinh dai:

Theo bang 4.13 trang 59 [7] ta chon duong kinh banh dai nho6 d; = 180 (mm).
Suy ra van toc dai

- mdy.ny
¥~ 60000
nho hon vén téc cho phép cua dai thang thuong v, = 25 (m/s)
Puong kinh banh dai lon: Cong thirc 4.2 [7]

dj = 1. dl.lzj. — Ej
Trong d6: € =0,01 — 0,02 - h¢ sb truot. 7

Theo bang 4.21 trang 63 [7] ta chon duong kinh ti€u chuan d; = 315 (mm)
Ty s0 truyén thuc té

-

=079 [m's)

u = — =1,76
“ T d,.(1-0,02)
— D0 sai léch ty sb truyén
lu, —ul
Au = L100% = 1%

u
Au = 1ndm trong pham vi cho phép khong qué 3~4%.

Xac dinh chiéu dai dai va khoang céch truc:
Dua vao bang 4.14 trang 60 [7] chon so bd khoang céach truc
a=1,2.d, =378 (mm)
+Chiéu dai day dai xac dinh theo cong thirc 4.4 [7]:

(d, — d,)?
] =2a+0,5m(d; +d,) + 4—1 = 1545,2 (mm)

a

Theo bang 4.13 trang 59 [7] chon chiéu dai tiéu chuan 1= 1600 (mm).
+Tinh khodng cach truc a theo chiéu dai tiéu chuan: Cong thirc 4.6 [7]

b4 iE — 8 Az

a4 =

4
vid=1- wzlﬁoo—wzsm,%
A= d;-d, _315-180 =67,5

-

— a = 406 (mm)(Théa dk 0,55(d;+d,) +h < a < 2.(d;+dy))

+Tinh géc 6m ay: Cong thiec 4.7 [7]
57.(d, — d,)
w, = 180 _f = 161(d)
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a; = 161° = a,,;, = 120° —thoa diéu kién dai khong bj truot.

Xac dinh s6 dai z:
Theo cong thiec 4.16 [7]
P,.K;
[Pﬂ]Cnclcucz

Kq = 1,25 tra theo bang 4.7 [7] véi tai va dap nhe
o= 161°— C.=0,95 tra bang 4.15, trang 61, [7]
vei L =100 o4 L=y

| 1700 :

Cuo=112 tra bang 4.17 [7] véiu=1,75 ‘

[Po]l = 2,47 KW (theo bang 4.19 trang 62,[7]) chiéu dai dai thir nghi€ém lo= 1700 mm
voi

v=952m/s,d; =180 mm

7 = % = %zlﬁ% => Chon C,=0,95 (Bang4.18, trang 61, [7])
C, = 0,95
Sgy ra:z=2,39
Lay z = 3 dai.

CA4c thong s6 hinh hoc banh dai:

+Chiéu rong banh dai: (COng thitc 4.17 [7])
B=(z-1).t+2e =50 mm

+ Duong kinh ngoai banh dai : (Cong thirc 4.18 [7])

d,=d; + 2.hy = 186,6 mm

Trong dot=15,e=10, hg = 3,3 tra bang 4.21 trang 63 [7]

Xac dinh lwe cing ban diu va luc tac dung lén truc :
+Theo céng thirc 4.19 [7] luc cang ban dau :

780.P. K,
Fp=———+F, = 149,6 (N)

v.C .2

Trong d6 F, = m.v2 = 10,06 N, g =0,105(kg/m) tra bang 4.22 trang 64 [7].
+Theo cong thirc 4.22 [7] luc tac dung lén truc :
F, = 2.Fgz.sin(04/2) = 885,29 (N)

Két qua bé truyén dai:

Ky hiéu dai A

Duong kinh banh dai nhd d; =180 (mm)
Duong kinh banh dai 16n d, = 315 (mm)
Chiéu dai dai | = 1600 (mm)
Bé rong dai B =50 (mm)
S6 dai z=3

Khoang cach truc a =406 (mm)
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Luc cang dai Fo=149,6 (N)
Luc tac dung 1én truc F, = 885,29 (N)

7- Tinh toan, thiét ké bo truyén truc vit banh vit

Tinh vén téc so bd
V, =45.10°.n,.3T, =4,5.10°.594.3/1281436,364 = 2,903 (M/s) V< 5(m/s)
(Cong thiee 7.1, trang 147,[7])

Chon vat ligu 1am banh vit 1a dong thanh khong thiéc va dong thau
Chon vat li¢u lam truc vit 1a thép 45, t61 bé mat dat 6 ran HRC 45

Tinh @ng suat cho phép

Theo bang 7.1[7] trang 146 vé&i banh vit 1am bang vat lidu nhu trén duc trong khudn
cat co

o —400(MPa) Och = 200 (MPa).

Tinh tng suat t1ep xuc cho phép [on] =160 (MPa) (tra bang 7.2, trang 148,[7])
Tinh ¢mg suét udn cho phép

[6r] = 0,25.04 + 0,08.6¢, =0,25.400 + 0,08.200= 116 (MPa)

N, = 60-Z(T IT,.)'n,.t,=7168143,22 (chuky)

Kg — hé sb tudi tho

K. =$10°/N.. =0,803

[6¢] = [oro] . Kri= 116 .0,803 = 93,2 (MPa)

Ung suit qua tai

v6i banh vit bang déng thanh khong thiéc
[oH]max = 2.G¢n = 4.200 = 400 (MPa);
[6F]max = 0,8.6¢,= 0,8.200 = 160 (MPa);

Tinh thiét ké

- Xac dinha,: Chonsobo Ky=1,2.

Véiu=16 chon z3=2 do d6 z4=z3.u=2 .16 =32 rang

Mo men xo4n trén truc 4 1a T, = 1281436,364  (Nmm)

Tinh theo cong thirc thye nghiém q=0,3.z4,= 9,6

Chon hé sb duong kinh truc vit q = 10 (theo bdng 7.3, trang 150,/7])
Tinh khoang cach truc so bo

Vi tai trong thay doi khong dang ké do d6 chon hé s tap trung tai trong 1a
KHB - KFB =1.

Chon hé sd tai trong dong Ky, = Kgy = 1,2

aw:(z4+q)3( 170 jT‘*'KHﬁ'KHV
z,.[o,] q
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2
g :(32+1O)§/(32171%Oj 12814361’364'1'1’2 = 232,45 (mm)

Md dun m = 2.a,/(z4 + q) = 2.132/42 = 11,06 (mm)
Lay theo tiéu chuan chon mé dun m = 12,5 (mm)

12542 _ 262,5 (mm)

=8, = E(Z4+Q)=

Heé s6 diéu chinh
x=(a,/m)-0,5(9+2z,)=0

Van tde truot

m.n 12,5.594
V; = 3 .«/zz+ 2= \22+10%=1,90 (m/s
= To100 V=™ T 1o100 (m/s)
Tinh goc vit y

tgy = z3/(q+2.X) = 2/10 = 0,2 =>y = 11°18’
dws= (g+2.X).m =125 (mm)
Hé s6 ma sat f= 0,035 va goc ma sat ¢ = 2°(tra bang 7.4, trang 152,[7])

Hi¢u suat bo truyén

n= 0,05.190-9) _ 7
tgy

Kiém nghiém bd truyén truc vit banh vit

Kiém nghiém ng suat uon
Tinh s6 rang tuong dwong
Z = 24lc0s’(y) = 32/ cos®(11°18°) = 38 ring

(tra bang 7.8 [7])ta c6 hé sb dang ring Ye = 1,6
Puong kinh vong chia banh vit : ds = m.z, = 12,5.32 = 400 (mm)
Duong kinh vong chia truc vit : d3= m.q =12,5. 10 = 125 (mm)
buong kinh vong dinh tryc vit : dag= da+ 2.m =125 +2.12,5 = 150 (mm)
Chiéu rong b4 cua banh vit : bs=0,75.d,3=0,75.150 =112,5( mm)
Ung suat udn trong rang banh vit

14T, Y. K, K

OF = b BT 6,24 (MPa) < [of]

m, =m.cosy = 12, 5.cos11°18'=12,26

Kiém nghiém tng suat tiép xdc

Kig = 1+ (2416)°(1 - Ky)

Chon Otheo bang 7.5 [7] trang 153taco:6 = 190
= Ky = 1 + (32/190)°.(1-0,8125) = 1,01

taco Ky, =1,2. ung suét t1ep xuc

on = (170/z,)\[(z,*+a)/a, T,K,, /q = 133,32 (MPa) < [o]max
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Cic thong s6 bd truyéntruc vit banh vit

Khoang céch tryc: a, = 262,5 (mm)

M6 dun : m= 12,5 (mm)

Hé s6 duong kinh : q=10

Ty s6 truyén : u=16

S6 ren truc vit va sb rang banh vit : z3 = 2; 2, = 32

Hé sb dich chinh banh vit : x2=0

Goc vit y=11°18

Chiéu dai phan cit ren cia truc vit: by=(11+0,07.z,).m= 165,5 (mm)
Chiéu rong banh vit : b,= 75 (mm)

buong kinh vong dinh banh vit 1 dyy = m(z4 +2+2.X) = 425 (mm)
Puong kinh ngoai banh vit : dama = daat1,5.m = 443,75 (mm);
Puong kinh chia : d;=125 (mm); ds = 400 (mm)
buong kinh dinh daz = 150 (mm); dag = 425 (Mmm)
Puong kinh day : diz=d3- 2,4.m = 95 (mm); d¢y = 395 (mm)

Tinh nhiét truyén dong truc vit
Dién tich thoat nhiét can thiét cua hop giam tbe
~ 1000(1—7)P,
- [0,7K, (1+w) +0,3Ktq]. Aty —t,)
B=t, /O Pt /t,)=8/(5+053)=1.23
Chon K; =8 W/(m*°C) ; y = 0,25 ; t, = 25° t; = 90°K 4= 29;
A = 1,16 (m?)

Tinh e tac dung I1én bd truyén truc vit

Fis = Fag = 2.T5/d3 = 2.202896,571/125 = 3246,35 (N)

Fu = F =2.T4d,=2.1281436,364/400 = 6407,18 (N)

Fis=F4 = Fy.tga/cosy = 6407,18.tg(20)/cos(11°18’) =2377,13 (N)

8- Tinh toan va thiét ké truc
Cheon vit liéu ché tao truc

Vi truc can ché: tao la nhitng bo phan chi tiét may quan trong va chiu tai 16n nén
ta s€ chon V@t li¢u ché tao truc 1a thép C45 thuong hoa hodc t61 cai thi¢n.Ngoai thép
C45 ta c6 thé chon thép 40Cr, 20Cer...

Phan tich cac lwc tac dung 18n b truyén truc vit banh vit
- Luc tiép tuyén Ft; tac dung 1én truc vit, lyc Ft,4 tac dung lén banh vit.
- QGia tI'l cua Ft3 va Ft4: th = 2T3/d3, Ft4 = 2T4/D4
- Quan h¢ gitra Ft3 va Ft, duoc xac dinh:  Ft3 =Ft;.tg(y+¢)

- M0 men xoan trén truc dan Ts, trén truc bi dan T,; Nmm.
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- Luc hudng tdm Fr3 tac dung 1én truc 3, vudng goc vai truc 3 va hudng vé phia
tam tryc 3. Luc hudng tdm Fry vudng goc vai truc 4 va hudng vé phia tdm truc
4. Giatri: Frz = Fry = Fty.tgo/cosy
(o 14 goc ap lyuc trén vong chia, o = 20°)

- Luc doc truc Faz tdc dung 1€n truc 3, song song véi truc 3. Luc doc truc Fay
song song Vo1 truc 4. Chiéu cua luc Fas, Fa, phu thudc vao chiéu quay va chiéu
nghiéng cua duong ren. Gia tri cua luc doc truc:

Fas=Ft; = 2T4/d4
Fas=Ft; = 2T3/d3

Hinh 3.4: Phan tich luc

_ 2T, 2.202896,571

Tinh toén : F, = 3246,35N
d, 125
F, = 2T, _ 2.1281436,364 _ 640718 N
d, 400
F.=F, = Fstana _13429,69.tan 20 120443 N
cosy c0s11°18'

Vi ta c6 goc ma sat ¢ =2° <3° nén ta c6 thé tinh gan dang
F,=F,=640718N va F, =F,=3246,35N

a

Tinh so b0 truc
- DPuodng kinh truc dugc xéc dinh béng moment xoan theo cong thuce

T
0,2.[7]

>3

(mm)

Trong do thi :
- T — moment xoan , Nmm
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- [z] tng xuét xoan cho phép MPa, véi vat liéu la truc thép 45, 40Cr [r]=15-30

MPa
- Puongkinhtruc3  d, > o2 —3[292890.571 55 a3 (mm) = chon d,= 35
02171 \ 0,230
mm
- Puongkinhtruc 4 d, > g4 — 51281436364 _ 50 20 1m)
0,2[7] 0,2.30
chon—d, =60 (mm)
- Duongkinhtruc5 d, >3 s _, 1231081818 _ 58,98(mm) —chon
0,2[7] 0,2.30

d, =60 (mm)
Tir dudng kinh truc ta c6 thé xac dinh gan dung chiéu rong 6 lan b theo bang
10.2 trang 189 [7] v6i d, =35mm —b=21mm va véi d, =d, =60 mm —>b=31mm

Xac dinh khoang cach caa cac gdi dé va cac diém dit luc
- Dwavao bang 10.4 trang 191 tai liéu [7]

S
\
i

AN
N

{2z

1

== =51

i

o
|

=
N

Jﬁ}/ 1 f@

/// (13 .',/ L2
{1 {n i (23

Hinh 3.5: Xac dinh khoang cach truc

I, =d v, =443,75 mm
l; = %1 =221,875 mm

l, ==l = 0,5(l, + 1) + ks +h, =0,5(42 + 21) +10+15=56,5mm
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Trong do :

d,y, Puong kinh ngoai cua banh vit .

h, chiéu cao nip 6 va dau bulong chon h =15 theo bdng 10.3 trang 189 tai liéu [7]
Tinh toan cac kich thudc cua bo truyén theo hinh 10.11 trangl94 tai liéu [7]

|, =0,5(72 +31) +8 + 5 = 64,5mm

l,, =2l,, =129 mm
I, =1, +1.,,=129+0,5(b, +1,,;) + k; + h, =129+ 0,5(31+ 72) +10 +15 = 205,5 mm
k, Khoang cach tir mat mut chi tiét quay t6i nip 6 chon k, =10

Tinh todn cac lwc va momen tac dong Ién truc 3
Xét trong mat phing oyz ta c6 :

Zm =0« F,(56,5+443,75) + F 4,.443,75 - de +F3.221,875=0 — F,, =1287,52 (N)

ZFy =0 F,+Fu+F;—Fg=0>F, =3377,24 (N)
Xét trong mit phang oxz ta cé :
Zm =0 F;;,.443,75-F,;.221,875=0 - F;, =1623175 (N) = F,,,

Tinh chinh x&c truc 3
- TaiAtaco M, =0=M,, My, =40,75.202896,571> =175713,58 (Nmm)

Theo bang 10.5 trang 195 véi thép C45 toi cai thién tmg suét cho phép cua tryc 1a
[6]1=67(MPa) ta co:
g, = My, _ 17571358 o0,
0.15] 0,1.67
- TaiBtacé M, =0,M, =50018,89 Nmm — M ,, =50018,89 Nmm

My =[M 5 +0,75.T7 =/50018,89° +0,75.202896,571° =182694,15Nmm

o = o[ Mue _ [18269415 o o0
0.15] 0,1.67

- TaiCtac6 M, =36014195M . =749325Nmm — M . =831378,48 Nmm

My =M +0,75T; = /831378,48” + 0,75.202896,571 =849744,34 Nmm

o = o Mac _ [BO7434 o
0.15] 0,1.67

> Sau khi tinh ta dugc duong kinh truc & cac gdi do va dua vo kich thude bo truyén

truc vit ta thiét ké truc 3 nhu sau:
dA =50mm = dD
dg =70 mm
dc =80 mm
Trén tryc 3 gém 2 then bang, duong kinh ngdng truc ¢ 35mm va ¢ 40mm. Mot dau
lap voi banh dai, mot dau lap v6i khép ndi dan hoi hinh sao.Truc 3 & bd truyén truc vit
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thir nhat c6 then bang ¢ dau 1ap véi bo truyén dai.Truc 3 & bo truyén truc vit thir hai
khéng cé ranh then nay.

2.5x45°

. oy ., o
e 2X45° s T o G-
|_L & 0.32/ i 7 8 T Ceal 2x48°
N/
H [, w i
% EE. o 1 lel o 2 " 2 -
z[ : -t s -5 2 g 3
- DE 032
A ' Lﬁli E— 136 68.520.]

0.05]AA

170.5+0.13 50+0. 50 184=0.15 245.520.1%5

A-A(l:1)
0,32/

-

Hinh 3.6: Céu tao truc vit

Kiém nghiém truc 3 vé do bén méi

Mit cit c6 tiét dién nguy hiém tai C
Diéu kién bén: thép 45 c6 6, = 600 MPa,
6.1 =0,436.6, = 261.6 MPa

7,=0,58.6., = 0.58.261,6 = 151,73 MPa,

L EE
S,2+S,? 5]
Véi S = 94 - £
7 Kyo,+¥, .0, 1 Kyr,+V¥.r,

Trong d6 o,,7,,0,,,7, bién dJ va tri sO trung binh ctiia ng suat phap va ing suat tiép.

Theo cong thurc 10.26
Koi=(KolestKy-1)/K,

Kl;d:(Kl./sﬁKx-l)/ Ky .
Ky hé s0 tap trung ing suat do trang thai bé mat,
Tra bang 10.8 [7]

K,=1,06, voi R;=2,5+0,63 um
Ky lah¢ s6 tang bé mat tiép xtic
Theo bang 10.9, Ky =1,6
€, Va &, hé s6 kich thudc anh huong dén kich thudc tiét dién truc
Tra bang 10.10 , £5=0,88; £,=0,81
K, va K. hé sd tap trung Gmg suat thuc té khi udn va khi xoan

Tra bang 10.11, K,=1,76; K.=1,54
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K K
Tra bang: —=2,06, —
e e

= Koa=(KolestKy-1)/K=(2,06+1,06-1)/1,6=1,325
= K=(K/e+Ky-1)/K,=(1,9+1,06-1)/1,6=1,225
Taco: G:=Cmx= M/W | Tm=Ta=T1/(2Wo)
Véi M= 642529,7 Nmm
T =202896,571 Nmm
Tra bang 9.1tadugc b=20 t=7,5
zd® bt(d-t)> =70° 20.7,5(70-7,5)

=164

W= _ — 25286,33 mm®
32 d 32 70
3 Y 3 _ 2
w, =747 bh@=t) 770 20.7570-75)" o0, oo
16 d 16 70

0,=831378,48/25286,33 = 32,89 Mpa
1, =202896,571/2.58943,2 = 1,72 Mpa
Déi véi truc quay thay d6i theo chu ky =6,=0
Theo bang 10.7 ta co ,

H¢ s6 anh hudng cua Gng suat trung binh
v,=005, v, =0

Vay ta co

s = 2616  _

7 1,325.32,89
R

" 1,225.1,72

5= 012 _5085[s]=1,5:2,5

\6° +72°

Thoéa man diéu kién bén
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Chuong 4- THIET KE HE THONG THUY LUC

9
|
|
1
|

J

Bang kich hoat
A | AcC|bi
SolC B Vé

s
.|
d

-
|
|
1
|
L

Sol A Sol B

Hinh 4.1: So dd hé théng thiiy hre

@0 =
9

Nguyén ly hoat dong

Khi khoi dong dong co dién, bom hoat dong hat dau tir bé dau qua bo loc. Khi
ap suit 16n hon gia tri quy dinh, van an toan s€ dugc kich hoat dam bao ap suét hoat
dong bén trong cua hé théng. Van phan phéi 4-3 ¢ trang tinh, dau duoc dua nguoc lai
bé chua dau.

Khi cudn solenoid A tai van 4 3 dugc kich hoat, xylanh thay luc thuc hién hanh
trinh dy ban ép c6 con lan tién dén vi tri can phoi véi toc d6 16n vi khong thong qua
van luu lugng. Trong qua trinh thyc hién hanh trinh, dé gitr tudi tho va dam bao hoat
dong cho may, con lan khi tién mot vi tri diéu chinh s& duoc giam dén van toc an toan
thiét 1ap, duoc kich hoat bang cong tac hinh trinh LS2, LS2 s& kich hoat cudn solenoid
C tai van 2 2, ép dau phai luu thong qua van luu luong. Khi con lan tién dén vi tri 1am
Viéc, cong tdc hanh trinh LS3 duoc kich hoat, tai day cudn solenoid A s€ bi tat kich
hoat ddng thoi khoi dong timer dinh thoi quy dinh thoi gian can.
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Sau do, timer dinh thoi s€ kich hoat cudn solenoid B tai van phéan phéi 4-3,
xylanh thay lyc thyc hién hanh trinh vé véi tde do khong phu thudc vao van luu luong.
Khi hanh trinh vé tién dén vi tri LS1, solenoid B bi tat kich hoat. Xylanh thuy luc tiép
tuc thuc hién qua trinh nhu trén.

Chon 4p suat 1am viéc cua xy lanh nay ciing nhu cua toan bo hé thong 13 p
=75bar.

Mot sb thong sb ki thuat yéu cau cua xy lanh nay nhu sau :

- Lyc ép dau can piston : F

Luc ép can thiét Fc = 3500.9,81 = 34335 N

Luc do ma sat vdi ranh T khi lam viéc Fms = (ban ép + xylanh).9,81.k

Véi ban ép = 180kg, xylanh 30kg, hé s6 ma séat k = 0,6

Taco Fms =1237 N

Luc ép dau can piston :

F=235572 N
- Thoi gian thyc hién hanh trinh tién (4ng véi qua trinh ép) : t1 =3 (s).

- Thoi gian thyc hién hanh trinh xilanh i vé: t2 = 3 (s)
- Hanh trinh : s = 0,15 (m) = 150 (mm).

[ L]

Hinh 4.2: Ban vé lip may c4n ren da ning
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KET LUAN VA PE NGHI

Két qua nghién cwru:

- Nghién ctru tong két 1y thuyét can ren hudng kinh va can ren vo tan, co du cac
thong so dé thiét ké may.

- Thyc nghiém trén mé hinh don gian va cho két qua 1a can ren vo tan dugc
bang con lan hdt vong nhu da phan tich 1y thuyét.

- Thiét ké duoc may can ren (can dugc ca ren hudng kinh va ren vo tin)

Dé nghi:
Pua phan 1y thuyét vao giang day trong hoc phan cong nghé ché tao may

TAI LIEU THAM KHAO

[1] Nguyén Ngoc Anh, Nguyén Vin Tinh

S0 Tay Cong Nghé Ché Tao May Tap VI , 1985

[2] Nguyén Vian Huyén,

Cam Nang K§ Thuat Co Khi, nha xuat ban xdy dung.

[3] Nguyén Pic Loc, Lé Van Tién, Ninh Dtrc Tdn, Tran Xuén Viét,

S6 Tay Cong Nghé Ché Tao May Tap I, Nha xuét ban khoa hoc k¥ thuat, Ha Noi, 2007.
[4] Nghiém Hung

Sach Tra Ciru Thép Gang Thong Dung, Truong dai hoc Bach Khoa Ha Noéi, 1997
[5] Ninh Dtrc Tén

Dung Sai Lip Ghép, nha xuat ban gido duc

[6] Reed — Rico

Precision Tool Group, Thread rolling dies.

[7] Trinh chat — Lé Vian Uyén

Tinh Toan Thiét K&é Hé¢ Din Pong Co Khi, Nha xut ban gido duc, 2008

[8] Nguyén Hiru Loc

Co s thiét ké may
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