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BO GIAO DUC VA PAO TAO
TRUONG PAl HQOC SU PHAM KY THUAT

THANH PHO HO CHI MINH

LUAN VAN THAC Si

TRAN NGOC THIEN

NGHIEN CUU PO BEN MOI

CUA SAN PHAM PHUN EP NHUA KHI CHIU TAI TRONG

NGANH: KY THUAT CO KHi - 8520103
Hudng dan khoa hoc:

PGS.TS PHAM SON MINH

TP. H6 Chi Minh, thang 10/2019




HOGIAD DUC VA BAD TAQ CONG HOA XA 1101 1Y NGHIA VIET NAM
TRUONGDALHOCSU PHAMKY THUAT Do lp - T do - Manh phic
THANH IO 1O Gl MING ral
S8 398/7QP-DUSPRT Ty 1O Chi Minh, ngay 28 thdng 02 ndm 2019
QUYET DINI

VE vide gino de Gl ludn vin 1ot nghiép va nguod hirdmg din nim 2019
HIEU TRUONG TRUGONG DAIHOC SU PHAM KY THUAT TP, HO CHI MINH

Can cor Quyét dinh sd 426/TTg ngiy 27 thang 10 nam 1976 cia Thi tudmg
Chinh phi v& moOt s6 van di cap bach trong mang wéi cde trudmg dai hoe va Quyét
dinh 6 118/2000/QD-TTg ngay 10 thang 10 nam 2000 cia Tha tirgng Chinh phu vé
vige 18 chire 1ai Dai hoe Quéc gia Thanh Phé Ho Chi Minb, tach Triedmg Dai hoc
Strpham Ky thudt Thanh phé HO Chi Minh true thude Bo Gido duc va Do tao;

Can cir Quyét dinh s6 70/2014/QD-TTg ngay 10 thng 12 nam 2014 cia Tha
twang Chinh phiivé viée ban hanh Digu 16 truimg Dai hoc;

Can clr Quyeét dinh s6 937/QD-TTg ngay 30 thang 6 nim 2017 vé viéc phe
duyét dé an thi diém déi mai co ché hoat dong clia Tridrng Dai hoc Sw pham
K¥ thuat Tp. H6 Chi Minh:

Can cir Thong tur s6 15/2014/TT-BGDDT ngay 15/5/2014 cta Bo Gido duc va
Bao tao v viée Ban hanh Qui ché dao tao trinh do thac s7;

Can cir vao Bién bin bio vé Chuyén dé cia nganh Ky thuat co kbhi vao ngay
23/02/2019;

Xét nhu cau cong tic va kha nang cin bo;

Xeét dé nghi coa Trudng phong Bao tao,

QUYET DINH:
Ditu 1. Glao dé tai Ludn van tot nghigp thac siva nguwid hwdmg dan Cao hoc
nam 2019 cho:
Hoc vién  : Tran Ngoc Thién MSHV: 1820410

Nginh Ky thuat co khi

Tén dé tai : Nghién ciru dé bén moi ciia san phdm phun ép nhwa khi chiu

tdi trong

Ngutri hwdng dan : PGS.TS. Pham Son Minh

Thoi gian thuc hién: Tir ngay 28/02/2019 dén ngdy 28/8/2019

Piéu 2. Giao cho Phong Ddo tao quan 1y, thye higén theo ding Qui ché dio tao
trinh di thac si cua B Gido duc & Dio tao ban hanh,

Piéu 3. Trudng cic don vi, phong Dao tao, cic Khoa quan nganh cao hoe va cic
Ong {B4) c6 tén tai Ditu 1 chju trich nhigm thi hkinh quyét dinh nay.

Quyét dinh cd hidu lyre ké tirngay ky./.

Nerd whon

« BGH (A8 bidt);

< Nhee didu 3,

= Laru: VI, SDH (3b),

(T. HIEU TRUONG

(T



BIEN BAN HOI PONG

B0 GIA0 DUC VA PAO TAO CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG DAI HOC SU PHAM KY THUAT g lip - Ty do - Hanh phic
THANH PHO HO CHI MINH

BIEN BAN CHAM LUAN VAN TOT NGHIEP THAC SI_NAM 2019
NGANH: Ky thuat Co khi_KHOA 2018-2020

Hoi ddng cham LVTN theo QD sb: 2168/QD-DHSPKT-SPH, ngay 09/10/2019 0

COMBL.: i il T resssisssssssinisinessesessesasp Vang mat: ...

Chu tich Hoi déng : PGS.TS. Nguyén Trudmg Thinh

Thu ky Hoi dong : TS. Pham Thj Hing Nga

Hoc vién bao v¢ LVTN : Trian Ngoc Thién MSHV: 1820410

Gidng vién hudng ddn : PGS.TS. Pham Som Minh
Giang vién phan bign  : PGS.TS. Thadi Thi Thu Ha
PGS.TS. Pham Huy Tuén

Tén d& tai LVTN : NGHIEN CU'U b0 BEN MOI CUA SAN PHAM PHUN EP NHU'A KHI CHIU TAI
TRONG
L. KET QUA BAO VE: ¢
TT | Thanh vién hji ddng_  Kétquibiové  Ghicha
1 |PGS.TS. Nguyén Trwong Thinh x5
2_|TS. Pham Thi Hdng Nga £9
3 |PGS.TS. Thdi Thi Thu Ha —
4 |PGS.TS. Pham Huy Tuan 3.0
5_TS.Nguyén Thawh Hai ANC Naay 2.0
Téng diém 34.0
Piém trung binh X ‘
I1. KET LUAN:

(Thnrlq/ hoi ddng ghi ré cdc v kién céa thanh vién héi dong vé vigc chinh sira, b6 sung nhiing ngi dung gi trong LVTN)
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Tp. Ho Chf Minh, ngay 26 thang 10 nam 2019
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TS. Pham Thi Héng Nga




NHAN XET PHAN BIEN 1

——

BO GIAO DUC VA PAO TAO
/ TRUONG PAI HOC SU PHAM KY THUAT
THANH PHO HO CHI MINH

HCMUTE
PHIEU NHAN XET

LUAN VAN THAC SY - HUONG UNG DUNG
(Danh cho giang vién phan bi¢n)

Tén dé tai ludn van thae s§: NGHIEN CUU PQ BEN MOI CUA SAN PHAM PHUN
EP NHUA KHI CHIU TAI TRONG

Tén tdc gia: Trdn Ngpc Thién MSHV: 1820410

Nganh: K9 thur co' kii Khéa: 2018-2020

Ho va tén ngudi phan bién: PGS.TS. Thdi Thi Thu Ha

Chirc danh: Pho Gido su Hoc vi: Tién ST

Co quan cbng tac: Co Khi Ché Tao Méay

Dién thoai lién hé:

L. Y KIEN NHAN XET

1. V& hinh thirc & két ciu ludn vin,
Hinh thie luén van trinh bay dat yéu ciu. Két cdu ludn vin hop Iy
2. Vé nji dung
2.1 Nhin xét vé tinh khoa hoc, ré rang, mach lac, khiic chiét trong ludn van.
Ludn vén viét khdng mach lac, d6i khi thira nhung lai thiéu. Tinh khoa hoc ¢é
2.2 Nhgn xét ddnh gid vi¢c sic dung hogc trich din két qua NC ciia nguwii
khdc c6 ding qui dinh hi¢n hanh cia phdp ludt s& hitu tri tug.
Lufin van khong c6 trich din khoa hoc
2.3 Nh{n xét vé muc tiéu nghién cieu, phwong phdp nghién civu siv dung trong
LVTN,
Myc tidu va phuong phap NC trong lufn vin dép (mg yéu céu
2.4 Nhin xét Tong quan ciia dé tai,
Tdng quan con thiéu (Vi véin d& ndy theo ngudi phan bién c6 rét nhidu nha khoa
hoe trong nude di NC).
2.5 Nhin xét ddnh gid vé nji dung & chit lwgng cia LVTN.
Noi dung va chit lugng dém bao yéu clu cia ludn viin Thac s7
2.6 Nh{in xét ddnh gid vé khi ndng ting dung, gid trj thyec tién ciia dé tai.
Kha niing Gng dung cln tiép tye NC dé ¢6 nhing két ludn xdc déng.
2.7 Ludn vin cdn chinh siva, bd sung nhiing npi dung gi (thiét sét va tén tgi).

- Phiin tdng quan chi dua nhimg cong trinh NC trong va ngodi nude dung vit liéu nhu
clia tde gia ma thdi. Nhu vy céic dé 1ai trong nude chua NC dén do bén madi nén chi
dua ra ngay tir diu 14 chua NC,

- Nén Iy céc gian 48 moi cia nhyra, & ddy téc gia chi yéu st dung nhya ABS cho céc
dd choi chir khong phai cc chi tiét co khi,

- Trong phdn cde yéu tb anh hudmg dén cong nghé ép phun nén bd xung céc hinh vé tir



céc NC cia céc tdc gia truée dy ( phn ndy réit sin trong céc tai lidu).

- Tiéu chudn ASTM D7774 — 12 ( trinh bay trang 18 ) chi ding thir udn viy trinh bay

lam gi? nén di cy thé vao kiém tra moéi.
- Thiéu hinh &nh cia miu khi ép xong va mlu khi thir méi.

I1. CAC VAN PE CAN LAM RO
(Céc céu hoi cia gidng vién phan bién)

1. Tai sao téc gia lai chon 5 mirc tii 500g; 600g; 700g; 800g; 900g 2C6 thé ting

gid tri tai 1én khong.

2.Céc gidi thich cuia tdc gid trong két qud thi nghiém 1a khi cdc thong s6 : tai téc
ddng, nhiét 4 néng chdy ctia nhya, dp suét duy tri, Thoi gian duy tri ép khi ting
déu 12 cho 46 bén moi ting, néu ting qua mirc s& 14 4§ bén mdi giam va tic gia
déu gidi thich d6 12 do hinh thanh (mg suft du tai duong han c6 hop 1y K? cin

gidi thich r6.

3. Co s& nio dé€ chon mdi thi nghiém dugc thyc hién 4 lin, két qua la trung binh
cua 4 1in kiém tra. S5 luong thi nghiém: 15 x 5 x 4 =300 qua 16n va chua chic

cing nhiéu TN cang tét.

111. PANH GIA

Danh gia

ETT Muyc dinh gid

Dat

Khong
dat

1 |Tinh khoa hoc, rd rang, mach lac, khiic chiét trong ludn vin.

X

2 |Dénh gia viéc sir dung hodic trich dan k&t qua NC ctia nguoi khic
c6 ding qui dinh hién hanh cta phap luit s& hiru trf té.

3 [Muyc tiéu nghién ciru, phuong phdp nghién ciru sir dung trong]
LVTN.

4 [Tong quan cla dé tai.

5 IDénh gia vé ndi dung & chat lugng cua LVTN.

' 6 Danh gia vé kha ning tmg dung, gia trj thyc tién cta dé tai.

Ddnh dau chéo (x) vao 6 muon Ddnh gid
IV. KET LUAN

(Gidng vién phdn bign ghi rd  kién “Tdn thanh lufin vin" hay “Khbng tin thanh lugn vin")

Cho phép béo v§. Péanh gid 7,5

TP Hé Chi Minh, ngay 18 thdng 10 ndm 2019

Nguoi nhiin xét

(Ky & ghi rd ho 1én)

_ Sl

PGS.TS. Thai Thi Thu Ha



NHAN XET PHAN BIEN 2

BO GIAO DUC VA DAO TAO
TRUONG DAI HOC SU PHAM KV THUAT
THANH PHO HO CHI MINH

HCMUTE

PHIEU NHAN XET
LUAN VAN THAC SY - HUONG UNG DUNG
(Danh cho giang vién phan bién)

Tén d tai ludn van thac sy: NGHIEN CUU PO BEN MOI CUA SAN PHAM PHUN
EP NHUA KHI CHIU TAI TRONG

Tén tac gid: Trdn Ngoc Thign MSHV: 1820410
Nganh: Ky thudt co khi Khéa: 2018-2020
Ho va tén ngudi phan bién: PGS.TS. Pham Huy Tuin

Chire danh: Phé Gido su - Giang vién Cao cép Hoc vi: Tién Si

Co quan cdng tac: Co Khi Ché Tao May - DH Su pham k¥ thugt TpHCM
Dién thoai lién h¢: 0919636515
L. Y KIEN NHAN XET

1. V& hinh thire & két cliu lufn vin.
- Hinh thirc va két chu dat yéu clu.
2. Vé nji dung

2.1 Nhin xét vé tinh khoa hoc, ré rang, mach lac, khiic chiét trong lugn vin.
- Luén van dugc trinh bay rd rdng, ¢ tinh khoa hoc cao

2.2 Nhén xét ddinh gid viée sir dung hogc trich din két qua NC cia nguwdi
khdc cé ding qui dinh hi¢n hanh cia phdp ludt s hitu tri tug.
- Qui trinh trich dn két qua nghién ctru cdia ngudri khdc rit chi tiét, ding yéu cu

2.3 Nhin xét vé myc tiéu nghién ciru, phiwong phdp nghién cicu siv dung
trong LVTN.
= Co myc tiéu nghién ctru rd ring, phuong phip nghién ctru hgp 1y

2.4 Nhin xét Tong quan cia dé tai.
- Téng quan dé 1ai tét

2.5 Nhin xét ddnh gid vé nji dung & chit lugng ciia LVTN.
- N{i dung va chiit lugng ctia LVTN kha tét.

2.6 Nhin xét dinh gid vé kha ning itng dung, gid tri thyc tién cia dé tai.
- D& tdi ¢6 tinh thue tidn va kha ning (rng dyng cao

2.7 Ludn vin can chinh sira, bo sung nhiing nji dung gi (thiét sét va ton tai).
- Cac biéu dé biéu dién két qua thi nghiém phai sir dung tiéng Vit

II. CAC VAN BE CAN LAM RO
(Céc céu hoi cha giang vién phéin bign)
1.Nguyén tic xdy dymg bing thong s6 thi nghi¢m (Béng 3.4) la gi? Téc gid c6 tham



khao phuong phap quy hogch thye nghiém nao khong?

2.Trong qué trinh phén tich két qua thi nghiém d& tim hiéu dnh hudng cua cic
théng sd thi nghi¢m dén 49 bén moi cla sin phdm nhya ép phun, téc gia déu lién he
dén két cdu ciia dudmg han. Tgi sao? Téc gia ¢6 tim hiéu vj tri phé hiy cta miu khong?
3. Trong ca 3 két qua thi nghiém vé mirc 4§ dnh hudng cia nhiét dd nhya, dp sudt
duy trl, thoi gian duy tri dp suft, lam thé ndo tac gia c6 thé két ludn duge dd bén
miu moi s& dat gid trj cao nhit & mdt b thong sb thi nghiém ndo do trong khi cic
gié trj ndy 12 roi rac. Dé c6 mét két lugn chinh xéc hon theo tac gia minh cin

phai lam gi?

4.Ci 3 thong sb thi nghiém déu duge khio st mirc d§ anh huéng dén a4 bén

moi mdt cich rii rac. Theo téc gia cdc thong sb ndy c6 sy dnh huong qua lgi

khong? Vi lam sao chting ta c6 thé biét duge li¢u chiing c6 phai 1a céc thong

sé doc 1ap?

I11. DPANH GIA
' Danh gid
TT Muyc ddnh
“ o | Ke®
1 [Tinh khoa hgc, rd rang, mach lac, khiic chiét trong ludn vin. X

2 'Déanh gi4 vigc sir dung hodc trich din két qua NC cta ngudi khac], x
¢6 ding qui dinh hi¢n hanh cta phép ludt s& hitu tri tug,
3 Muc tiéu nghién ciru, phuong phap nghién ciru sir dung trongl x
LVTN.

4 Tong quan cla dé ti. X
5 Pénh gia vé ndi dung & chit lugng cia LVIN. o
6 'Dénh gia vé& kha nang img dung, gi4 trj thyc tién cua dé tai. X
-Ebénhdtfudréo(x)w)odmudnwdlgid S
IV. KET LUAN

(Gidng vién phan bign ghi ro y kién “Tin thank ludin van" hay “Khong tdn thanh ludn vin")
Tén thanh lufin vin
TP Hé Chi Minh, ngéy 23 thang 10 ndm 2019
Ngudi nhfin xét

(Ky & ghi rd ho tén)

APp—

PGS.TS. Pham Huy Tudn

Vi



LY LICH KHOA HQC

I.LY LICH SO LUQC:

Ho & tén: Tran Ngoc Thién Gi6i tinh: Nam
Ngay, thang, nam sinh: 26-06-1991 Noi sinh: Vinh Long
Qué quan: Vinh Long Dan toc: Kinh

Chd & riéng hodc dia chi lién lac: 30 Buong 6, Khu Phé 5, Phuong Linh Chiéu,
Quan Thu Buc, Thanh pho H6 Chi Minh

bién thoai co quan: bién thoai nha riéng: 0345788922
Fax: E-mail: thien.tranngoc1991@gmail.com
II. QUA TRINH PAO TAO:
1. Trung hec chuyén nghiép:
Hé dao tao: Thoi gian ddo tao tir ... [oo.... dén ...... /...
Noi hoc (trudng, thanh phd):
Nganh hoc:
2. Pai hoc:
H¢ dao tao: Chinh Quy Thoi gian dao tao tir ...09/2009 dén ...09/2014
Noi hoc (truong, thanh phd): Trudong Pai Hoc Su Pham K§ Thuat TPHCM
Nganh hoc: Ky Thuat Céng Nghiép

Tén d6 &n, luan an hodc mén thi tét nghiép: “Xay dung khung dix liéu thép khdng gi ding
cho dao tao va san xuit thuc té”

Ngay & noi bao vé do an, luan an hoic thi tot nghiép: 14/01/2014, truong PH Su Pham Ky
Thuat TPHCM.

Ngudi huéng dan: Th.S Nguyén Thanh Tén

3. Thac si:
Hé¢ dao tao: Chinh Quy Thoi gian ddo tao tir : 04/2018 dén 10/2019
Noi hoc (trudng, thanh phd): Trudng Pai Hoc Su Pham K§ Thuat Thanh Phé HS Chi Minh.
Nganh hoc: Ky Thuat Co Khi
Tén luan van: Nghién Ciru D6 Bén Moi Ciia San Pham Phun Ep Nhya Khi Chiu Tai Trong
Ngay & noi bao vé luan vian: Ngay 26/10/2019 tai Truong DH Su Pham Ky Thuat TPHCM.

Ngudi huéng dan: PGS.TS Pham Son Minh

vii



4. Tién si:
Hé dao tao: Thoi gian ddo tao tir ... /...... dén ...... /...
Tai (treong, Vién, nudc):
Tén luan an:
Nguoi huéng dan:
Ngay & noi bao veé:

I11. QUA TRINH CONG TAC CHUYEN MON KE TU KHI TOT NGHIEP PAI HQC:

Thaoi gian Noi cong tac Cong viéc dam nhiém

Trudng Cao dang Ky thuat Thiét bi

08-2014 Y té Mién Nam

K¥ thuat vién

3 C 5 S thuat Thist b | Giang vién
8-2016 dén nay | Lruong Cao dang Ky thuat Thict bi

Y t€ Mién Nam Chuyén vién phong dao tao

viii



LOI CAM POAN

To6i cam doan day la cong trinh nghién ctru cua toi.

Cac s6 liéu, két qua néu trong luan vin 1 trung thuc va chua timg duoc ai

cong bd trong bat ky cong trinh nao khac.

Tp. Hé Chi Minh, ngay 07 thang 10 ndm 2019

(Ky tén va ghi rd ho tén)

TRAN NGOQC THIEN



LOI CAM TA

Qua qua trinh hoc tap, nghién ctru va hoan thanh luan van, hoc vién kinh gui loi

cam on chan thanh va sau sac dén:

v Thay PGS.TS Pham Son Minh di tryc tiép hudng dan, tan tinh chi day, tao
diéu kién va dong vién hoc vién trong suét qué trinh thuc hién.

v' Th.s Tran Minh Thé Uyén, da giup d& trong sudt qua trinh thyuc hién dé tai.

v' Quy thay, c6 gido di tham gia cong tac giang day cac thanh vién trong Iép Cao
hoc chuyén nganh K§ Thuat Co khi 2018A trong toan b khoé hoc.

v Kinh gui 161 cam ta téi BGH Truong PH Su pham K§ thuat TP H6 Chi Minh
da tao diéu kién thuan loi cho cho cac hoc vién tai trudng dugc hoc tap va
nghién cuu.

Kinh chdc Quy thdy, ¢ thdt nhiéu sizc khde.
Thanh phé Hé Chi Minh, ngay 07 thang 10 nam 2019

Hoc vién

Tran Ngoc Thién



TOM TAT DE TAI

Cung véi su phat trién cua khoa hoc céng nghé, nganh cdng nghiép nhua ngay
cang c6 vai trd quan trong trong doi song ciing nhu san xut cua cac qudc gia, theo
bao c4o chuyén sau nganh nhua, doanh sé tiéu thu nganh nhya trong 6 thang dau nim
2018 dat 9.3 ti d6 [23], qua d6 cho thay nhu cau str dung san pham nhua ngay cang
tang. Dé c6 thé phét trién nganh nhwa khéng chi ding lai trong nuéc ma con phat
trién ra ca nudc ngoai, thi diéu can thiét cia nganh nhua 1a nang cao mau ma va chat
lugng caa cac san pham. Khi yéu cau vé chét luong cta san pham tang thi yéu cau vé
d6 bén cua cac san pham nhwa ciing dugc ngudi tiéu dung quan tim hang dau. Do
bén mai 1a mot yéu té co ban dé danh gia chat luong san pham.

Pé tai “NGHIEN CUU PO BEN MOI CUA SAN PHAM PHUN EP NHUA

KHI CHIU TAI TRONG” duoc thuc hién tai truong Pai hoc Su pham Ky thuat Thanh
Phé H6 Chi Minh. Noi dung dé tai tap trung giai quyét cac van dé:

— Tim hiéu téng quan vé vat liéu nhua.
— Tim hiéu vé céng nghé ép phun

— Ep mau va tién hanh thi nghiém do do bén moi ciia mau

Cong trinh nghién ciru da danh gia dugc su anh hudng cua gia tri tai tac dong va
thong s6 ép phun: nhiét d6 nhya, &p suat duy tri, thoi gian duy tri 4p dbi véi do bén

moai cua nhua ABS.

Xi



ABSTRACT

Along with the development of science and technology, the plastics industry
is playing an increasingly important role in the life and production of nations,
according to the in-depth report of plastic industry, Plastic consumption in 6M/2018
is estimated at $ 9.3 billion, showing that the demand for plastic products is
increasing. In order to develop the plastic industry not only in the domestic but also
international, the necessity of the plastic industry is to improve the design and quality
of the products. As the requirements for the quality of products increase, the
durability requirements of plastic products are also of primary concern to consumers.

Fatigue strength is a basic factor to evaluate product quality.

Thesis "Study on the effect of loading stress on fatigue strength of injection
molding product” was made at the Ho Chi Minh City University of Technical and

Education. The thesis's content focus on

- Researching overview about plastic material
- Researching overview about injection molding technology

- Injecting specimens and testing the fatigue strength of them

The study has evaluated the impact of impact loading stress and injection
molding parameters: melt temperature, packing pressure, packing time for the fatigue
strength of ABS plastic.

xii
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Chuwong 1
TONG QUAN

1.1. Téng quan hwéng nghién ciru
1.1.1. Cac dé tai nghién ctru trong nwéc
Déi voi cac dé tai nghién ctru trong nude, co tinh cua vat liéu nhwra duoc xem
xét tir kha nhiéu khi canh nhu bén kéo, bén uén,... Trong d6 c6 mét s6 nghién ciru noi
bat sau:
- Dé tai “Nghién cizu anh hueng ché dé ép téi do bén kéo va do bén uon cua vat
liéu phirc hop gé nhya” nam 2013 — Tap chi khoa hoc va cong nghé 1am nghiép

s6 4 (ky ). [3]

e Theo tac gia Tran Van Chir, Quach Vian Thiém: Khi nhiét do dau voi phun
qua cao hoic qua thap thi do bén kéo va bén udn déu khdng tét. Khi &p suat
ép va thoi gian ép tang thi d6 bén kéo va do bén udn ting va nguoc lai, giai
doan ddu ting nhanh va giai doan sau ting cham duogc thé hién ¢ hinh 1.1

e Téc gia da chi ra rang voi nhiét do ép T, = 180°C, 4&p suat ép P, =
9.3 MPa, thoi gian ép T, = 33s thi dat do bén kéo 1a 33.66 MPa, do bén
udn la 84.71 MPa
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Hinh 1. 1:Méi quan h¢ giira nhiét do nhua, thoi gian phun va &p suat phun dén do
bén kéo (a), (b), do béen uon (c) ,(d)

- Dé tai “Nghién ciru anh huéng cua thong so ép phun téi dé bén uén cua vt
li¢u nhiza PAG6” nim 2016 — PH Su Pham K§ Thuat TPHCM. [5]

e Dé tai duoc thuc hién boi Vi Viét Chuyén — truong PH Su Pham K§ Thuat

TPHCM. Nghién cru chi ra rang nhiét do nhya lam cho d6 bén uén giam,

&p suat phun lam cho d6 bén ubn ting. Nhung anh huang cua nhiét 6 dén

d6 bén udn cao hon ap suat phun thé hién ¢ hinh 1.2.
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Hinh 1. 2: Su anh huong caa nhiét o nhya va ap suat phun dén do bén udn
- Pé tai “Nghién ciru dnh hwong cua cac thdng sé phun ép dén dg bén kéo cua
san pham composite sei thuiy tinh nén polyme ” nam 2016 — DH Su Pham Ky
Thuat TPHCM. [1]
e Téacgia L& Tién Thanh — trudng DH Su Pham K§ Thuat TPHCM dé nghién
ctru d bén kéo ctuia san pham PAG + 30% Glass Fiber khi thay d6i 3 théng

s6 ép d6 1a nhiét a6 khudn, nhiét dé nhwra va &p suat phun. Két qua nghién



ctru: Nhiét d6 khuon ting tir 40°C dén 70°C d6 bén kéo duoc cai thién rd
rét. Nhiét do nhura cang tang thi do bén kéo cang tang, t6i lGc nhiét do nhua
dat 270°C thi d6 bén kéo giam xudng dat gia tri 370.36 MPa. Ap suét phun
cang tang thi 6 bén kéo cang ting dat gié tri 16n nhat 443.21 MPa.

- Dé tai “ A study on the welding line strength of injection molding product
with various venting systems” (Nghién cau vé do bén duong han caa san
pham ép phun véi cac hé thdng thong hoi khac nhau) nam 2017. [17]

e Dé tai dugc thyc hién bai Pham Son Minh, B4 Thanh Trung va Tran Minh
Thé Uyén — truong DH Su Pham K§ Thuat TPHCM. Nhom tac gia da
nghién ctu su anh huong cua hé théng thong hoi dén do bén duong han
trén cac mau thir kéo theo tiéu chuan 1SO 527.

e Két qua nghién ciru 1a: Néu khdng c6 hé thdng théng hoi, khi ap suat phun
tang tir 0,9 MPa lén 1,1 MPa, d6 bén duong han ting véi ca hai vat liéu
PA66 va PA66 + 30% GF. Tuy nhién, khi &4p suat phun cao hon 1,1 MPa,
d6 bén duong han giam khoang 6% cho ca hai vat liéu. Khi hé théng théng
hoi duoc sir dung, hién twong giam do bén duong han khi ting &4p suat phun
d3 duoc loai bo. Kich thudc hé thdng thong hoi 0.10 mm 1 tét nhat trong

nghién ctru nay dugc thé hién ¢ hinh 1.3,
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Hinh 1. 3: Anh huéng ciia p suat phun do bén duong han dudi cac kich thuoc hé
thong thong hoi khac nhau vai vat ligu PAG6 (a) Pa66 +30% GF (b)



- Dé tai “Enhancing the Fatigue Property of Nylon 6 by Using Glass-fiber
Reinforcement and Injection Molding” (Nghién ctu d6 bén moi cua vat liéu
comosite vai cac thdng s6 phun khéac nhau) nam 2019. [13]

e D& tai duoc thyc hién boi nhém tac gia Huynh B3 Song Toan, L& Hiéu
Giang va cac cong su - Truong PH Su Pham K$ Thuat TPHCM. Nhom
tac gia dd nghién ctru d6 bén maoi udn cua nhua PAG gia cd so thay tinh
véi céc bién doc 1ap: Thanh phan soi thay tinh, nhiét &6 nhya, &p suat
giit khuén, thoi gian gitt khuén, &p suat phun va thai gian phun. Tuy
nhién, d6i vai 250 ° C, 270 ° C thé hi¢n & hinh 1.4,

e K&t qua nghién ctru: Théng qua phan tich phuong sai (ANOVA) tac gia
cho rang ty I¢& soi thily tinh cing nhiét d6 nong chay 1a hai yéu t6 1am
dich chuyén moi. Cang nhiéu phan trim soi thay tinh trong PA6 thi do
dich chuyén ciia mau thtr cang nho. Khi phan tich ANOVA mét chiéu
dé tim mai lién hé giita cac thanh phan chat don soi thay tinh va cac
thong sé phun nhan thay rang khdng c6 méi lién hé giira luc moi va ap

suat gii, thoi gian gitt, &p suat phun, thoi gian bom.

PAG 10% PAG6 20% PAG6 30%

Hinh 1. 4 Méi quan hé giit luc moi va nhiét o nong chay
1.1.2. Cac dé tai nghién ctru ngoai nwéc
Do bén mai 1a mot khia canh dugc cac tAc gia nude ngodi quan tdm va nghién

ctru. Sau day 1a mot sb bai nghién cau vé do bén moi cua vat lidu nhya.



- D& tai “Temperature Increase of Sheet Molding Compound (SMC-R65) in
Flexural Fatigue Test” (Tang nhiét do caa hop chat duc tim (SMC-R65) trong
thir nghiém d6 moi udn) — nam 1983 [19]

e TécgiaS.V.HOA and Q. B. NGUYEN da nghién cttu Su gia tang nhiét
d6 trong thir nghiém mai udn cua hop chat dac tim SMC-R65 trong pham
vi tan s thir nghiém tir 1000 cpm dén 2200 cpm. Su thay doi tan sé thir
nghiém anh hudng dén su tang nhiét d6 (Hinh 2.5). Dya trén viéc giam
10% d¢ cing udn (Hinh 1.6) cho thay khéng c6 sy anh hudng cia tan sé
ddi véi tudi tho mai.

o %0
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Hinh 1. 5 Méi quan hé giita nhiét d6 va tan sb goc

Uninsulsted Specimens
Frequency of Testing

(cpm) 1000 1200 1400 1600 1800 2000 2200
Number of Cycles 11000 11000 10000 11000 11000 1200 12000
Insulated Specimens
Frequency of Testing

(cpm) 1000 1400 1800 2200
Number of Cycles 8000 5000 4400 5800

Hinh 1. 6: S6 chu ky dya vao giam 10% do cang udn
- Pé tai “Flexural Fatigue of Short Glass Fiber Reinforced a Blend of
Polyphenylene Ether Ketone and Polyphenylene Sulfide” (B6 méi ubn cua soi
thuy tinh tang cuong Polyphenylene Ether Ketone va Polyphenylene Sulfide) -
nam 1994 [15]



e Téc gia Jiang Zhou va cac dong nghiép da thir nghiém moi uén 4 diém dbi
vé6i vat lidu soi thay tinh gia ¢ hdn hop polyphenylene ether ketone va
polyphenylene sulfide vai cac ty 1¢ ang suat khac nhau va tan sé khac nhau.
Két qua cho thay c6 sy thay d6i do déc cua biéu dd moi S — N. Tan sb tai
tir 0,89 — 7,0Hz khong anh hudng dang ké dén sé chu ky moi.

- Dé tai “The Effect of Temperature on Fatigue Strength and Cumulative Fatigue
Damage of FRP Composites” (Anh huong cua nhiét do dén do bén moi va thiét
hai moi tich lity cua vat ligu tong hop FRP) —nam 2010 [11]

e Dé tai duoc thuc hién bai H. Mivehchi, A. Varvani-Farahani. Trong
nghién ctru nay, mo hinh thiét hai méi tich iy ctia Varvani-Farahani dugc
phat trién thém dya trén cac thong sé phu thudc nhiét do cua do bén kéo
tgi han oult (T) va Modul dan hoi E (T) dé danh gia thiét hai moi cua vat
licu tong hop FRP & nhiéu muc nhiét ¢ khac nhau. Va két qua cho thay
nhiét do tang thi thiét hai mai tich Iy tang va nguoc lai.

- Pé tai “Examining the Abrasion Behaviour of PA66 Gears in Different Cycles”
(Kiém tra hanh vi mai mon caa banh rang PA66 trong cac chu ky khac nhau) -
nam 2014 [18]

e RifatYakut va Hayrettin Diizclikoglu d thiét ké thir 46 moi banh rang chat
liu nhua PAG6 véi soi thay tinh. Dé c6 duoc diéu kién 1am viéc 1y tuong
V&1 banh rang loai nhya, tai trong rang va chu ky phai dugc chon phu hop.

- Pé tai “Research on Fatigue Fracture Characterization of PC/ABS Blend”
(Nghién ciru dic tinh vét niat moi ciia hon hop PC/ABS) — nam 2015 [16]

e Téc gia Ming-Hsiung Ho va dong nghiép da nghién ciru cac vét nit moi
ctua hdn hop PC/ABS. Pay 1a hon hop nhya duoc sir dung nhiéu trong noi
that xe 6 t6, cac bo phan dién tir. Nhitng mau thir duoc tao ra trong cac diéu
Kién ép phun khac nhau nhu nhiét d6 ndng chay nhua, nhiét d6 khuén, thoi

gian phun.



e K&t qua nghién ciru cho thay rang thong sé ép phun cho téc do lan truyén
vét niit moi thap nhat 1a nhiét d6 néng chay 260°C, nhiét d6 khudn 80°C,
thoi gian phun 12 2 gidy. Théng sé ép phun cho tdc do lan truyén vét nut
méi nhanh nhét 12 nhiét d6 néng chay 280°C, nhiét d6 khudn 80°C, thoi
gian phun 1a 2 gidy. Thé hién & hinh 1.7.
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Hinh 1. 7: So sanh toc d6 lan truyén vét nit cia 3 diéu kién phun ép

- Dé tai “Fatigue properties of abs thermoplastics used in exterior lighting” (Dac
tinh moi caa nhya nhiét déo ABS duoc st dung ngoai troi) — nam 2016. [9]

e Tac gia Samet Caliskan va cong su da thuc hién thur nghiém moi don truc

cho mau nhya ABS hinh 1.8 v&i mau c6 16 véi ba ty s6 R khac nhau (emin /

omax = 0,1, 0,4 va 0,7) duoc thuc hién véi tan s6 5 Hz. B6i voi mdi ti 18 R,

c6 s&u mirc tai tac dong khac nhau duoc &p dung va két qua thi nghiém duoc

thu thap dua vao tiéu chuan ASTM D7791 - 17. Két qua cho thay gi4 trj tai

tang thi chu ky moi giam va hé sé R = 0,7 cho két qua tbt nhat.



R-Ratio Life Curves
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Hinh 1. 8: Buong cong S-N ctia ABS theo thang do log-log cho ba ty I1é R khac
nhau (0,1, 0,4 va 0,7).

- Dé tai “Quantification of flexural fatigue life and 3D damage in carbon fibre
reinforced polymer laminates” (Pinh luong tudi tho moi ubn va thiét hai 3D cua
tam nhya gia cudng so carbon) —Nam 2016 [21]

e Téc gia da nghién ctru véi vat lieu polymer cét soi carbon véi b cuc dbi
xung trinh tu [+ 45/ -45/ 0] 2s, day la vat liéu thuwong dugc st dung ¢ cac
turbin gié.

e Tudi tho moi udn cé thé duge xac dinh mot cach dinh luong theo chu ky
khi mé dun tiép tuyén theo ddi suy giam 21%. Tudi tho moi cia tim CFRP
duogc thé hién qua ham phan phéi hai tham sé Weibull. Két hop véi md
hinh Sigmoidal, phuong phap phan tich Weibull dang tin cay du doan tudi
tho moi.

- Pétai “Fatigue strength of bovine articular cartilage-on bone under three-point
bending: the effect of loading frequency” (D6 bén moi caa khdp xuong sun dudi
udn ba diém: anh huong cua tan sé tai) —nam 2017 [12]

e Téac gia H. Sadeghi va nhdm nghién ctu da nghién ctru sy anh hudng cua
tan so tai tic dong dén do bén moi cia mau khép xuong sun. Trong do tai

trong nén tbi da thay ddi trong pham vi tir 40N dén 130 N va tan s6 nghién



ctu 1a 1, 10, 50 va 100 Hz. Thir nghiém thuc hién két thic khi mau bi gay
hoan thanh 10.000 chu ky

e K&t qua cua nghién ciru thé hién & hinh 1.9: S6 chu ky moi giam khi ting
luc 1&n toi da. 67% va 27% mau vat dat duoc 10.000 chu ky khi khao sat &
tan sb twong wng 1a 1Hz va 10 Hz. Tuy nhién, 0% s6 mau vat dat 10.000 &
tan sb tai 50Hz va 100 Hz. Sb luong chu ky that bai nam trong khoang tir

5 dén 217 1an va 6 dén 374 lan twong ang Vi tan s6 lan luot 1a 50 va 100

Hz.
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Hinh 1. 9:Chu ky moi tai tan sé tai 1 Hz (a) 10 Hz ( b) 50 Hz ( ¢) and 100 Hz (d)
Két luan: Qua phan tich tong quan thay rang: O nuéc ngoai, do bén moi da duoc
nghién ciu ¢ nhiéu khia canh khac nhau nhu 14 anh huong théng sb ép phun, tan sb
tac dong, két cau vat liu, nhiét do,... Nhung ¢ trong nudc, tac gia nhan thay chua co
nhiéu nghién ctu d6 bén moi cua vat liéu nhwa dic biét 1a d6 bén moi khi chiu tac
dong bai tai. Cho nén tac gia chon dé tai nghién ctru ciia minh 1a “Nghién cizu dé bén
méi cua san pham phun ép nhyea khi chiu tdi trong”. Vi dé tai nghién ctu nay, tac

gia tién hanh thyc nghiém ép mau nhya theo nhiing théng sé ép khac nhau, do do bén



méi theo tirng gid tri tai khac nhau nham 14y sé liéu thuc nghiém va xay dung biéu

d6 thuc nghiém.

1.2.

1.3.

Tinh cép thiét caa dé tai

Bang cach quan sat mot cach théng thuong nhat, cé thé thdy rang tir nhitng do
ding don gian nhu dung cu hoc tap caa hoc sinh nhu thude, bat. .., dd choi tré
em cho dén nhitng d6 dung phirc tap hon nhu ban, ghé, vo tivi, déng ho...déu la
san pham cua cdng nghé phun ép nhya. Diéu nay ciing déng nghia vai viéc san
pham nhya ma phan 16n tao ra bang cong nghé phun ép da tro thanh mot phan
khong thé thiéu trong cudc séng. Khi nhu cau sir dung cua thi truong vé san
pham phun ép ting thi nhitng tiéu chi vé mau m4, mau sac, kiéu dang, chét lugng
san pham,...déu phai ting. Trong cac tiéu chi nay thi tiéu chi vé chat lugng san
pham 12 mét tiéu chi quan trong, né duoc thé hién qua nhiéu yéu té nhu do bén,
kha ning chiu nhiét, 46 cung,... Nhung dic biét 1a do bén moi la mot yéu td
quan trong.

Trong cong nghé phun ép, cac thong sé phun ép gitr vai tro rat quan trong dén
chat lwong cua san pham ép ra. Nhung cac théng sé phun ép hién nay chu yéu
duoc ép theo kinh nghiém dé cho ra san pham ma khong danh gia duoc chat
lugng d6 bén cua san pham. Pé cd thé danh gia dugc anh hudng cua cac thdng
s6 phun ép dén d6 bén mai cua vat liéu va ting hiéu qua cho qua trinh phun ép
thi can thiét phai c6 mot cong trinh nghién ciu cu thé sy anh huong cua cac
thong s6 phun ép téi d6 bén mai cua vat lidu nhya.

Y nghia khoa hoc va y nghia thuc tién

1.3.1. Y nghia khoa hoc

Tur két qua thi nghiém, biéu do thuc nghiém c6 thé danh gia dugc sy anh huong
tai, thdng s ép phun anh huéng thé nao dén chat luong san pham cua nganh

phun ép nhya.

1.3.2. Y nghia thyc tién

T biéu d6 thuc nghiém gitp ép ra nhitng san pham c6 &6 bén moéi mong muén.
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1.4.  Muc dich nghién citu, khach thé nghién ciu, d6i twong nghién ciu
1.4.1. Muc dich nghién cau
- Danh gia anh huéng cua gia tri tai va nhitng thong sb ép tac dong toi do bén moi
cua vat liéu nhua.
- Dua ra duoc biéu d6 thuc nghiém vé anh huéng cua tai tac dong va cac thdng sé
phun ép khac nhau ddi véi d6 bén moi caa vat liéu.
1.4.2. Khéch thé nghién céu
- Vit liéu nhua
- Giatri tai tac dong Ién vat liéu nhua
- Céc thong s6 phun ép: Nhiét do nhya, ap suat duy tri, thoi gian duy tri ap
1.4.3. Péi twong nghién ciu
- Do bén moi cua vat ligu nhya
1.5.  Nhiém vu nghién c@u va giéi han deé tai
1.5.1. Nhiém vu nghién c@u
- Nghién cru vé tiéu chuan thi nghiém do d6 bén moi.
- Ep san pham trén may ép nhua SHINE WELL SW — 120B.
- Thinghiém, xt Iy sé liéu va vé& biéu dd thuc nghiém do bén moi.
1.5.2. Giéi han deé tai
Dé tai nghién ctru s& tap trung giai quyét cac van dé sau:
- Thi nghiém trén vat liéu nhua ABS Kumho 750.
- Thuc hién nghién ciu trén mau thir theo tiéu chuan do 6 bén moi uén ASTM
D7774 -12
- Chi thay ddi cé&c thong sb phun ép: nhiét do nhya, ap suat duy tri va thoi gian
duy tri ap.
- Sir dung phuong phap ép phun tryc tiép dé tao ra san pham.
1.6. Phwong phap nghién ciru

Dé tai sir dung cac phuong phap nghién ciru sau:

11



- Céhc phuong phap nghién ciru ly thuyét:
e Phuong phap phan tich va tong hop ly thuyét: thu thap cac thdng tin c6
lién quan dén dé tai va tong hop theo tirng phan cu thé.
- Céc phuong phap nghién cttu thuc tién:
e Phuong phap gia thuyét khoa hoc: Do bén moéi cua san pham phun ép
nhya thay doi khi thay d6i théng s phun ép va tai tac dong 1&n san pham.
e Phuong phéap thuc nghiém khoa hoc: tién hanh cac thi nghiém thyc
nghiém nham danh gi anh huong cac yéu té anh huong dén do bén moi

cua vat liéu nhya.
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Chuong 2
CO SO LY THUYET

2.1, Vatligu nhwa ABS
2.1.1. CAu tao.

Acrylonitrile butadiene styrene (ABS) [22] cé cbng thirc hda hoc la (C8HS8-
C4H6-C3H3N)n thé hién & hinh 2.1. ABS duoc cau tao tir ba monomer: Acrylonitrile
(15%-35%), Butadien (40%-60%) va Styrene (3%-30%). Nhya ABS la mot loai nhua
nhiét rat déo dai, chiu dugc sy va dap manh.

Céc don phan tir nay anh huéng dén tinh chat cua nhua ABS: tinh ciing, tinh
bén voi nhiét do va hoa chat la do acrylonnitrile; tinh d& gia cong, tinh bén cua

styrene; tinh déo, d6 dai va dap la cua butadiene.

N///\CHZ HZCV\CHz

acrylonitrile 1,3-butadiene
AN
CH,

styrene

Hinh 2. 1: Céu trdc phan tir nhua ABS [22]
2.1.2. Ky thuat gia cong
Thudng st dung phuong phap phun ép [33] (Hinh 2.2) dé gia cong vi do co
ng6t thap nén san pham rat chinh xac. Nhya ABS c6 thé 1am dang tam, profile dun

va mang. Nhya ABS c6 gia cuong soi thuy tinh thich hop cho dun thoi.
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Khus Gia nhiét
uon [ A A A

EEEEEEREE
Gia nhiét

Hinh 2. 2: Nguyén ly ép phun [37]
Thong sé gia cong:
- Nhiét @6 nguyén li¢u: 200-280°C.
- Nhiét @6 khuén: 40 — 85°C
- Ap suét phun: 60 — 180 MPa.

2.1.3. Tinh chat

Nhya ABS rat cang [36], rin nhung khong gion, cin bang tdt gitra do bén
kéo, va dap, 4o cang bé mat, d6 ran, do chiu nhiét cac tinh chat & nhiét do thap va céc
dic tinh v& dién trong khi gia ca twong ddi ré. Hinh 2.3 thé hién hinh anh hat nhya

ABS thong thuong.

Hinh 2. 3:Hat nhya ABS [36]
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Tinh chit dic trung cua nhya ABS 13 d6 chiu va dap va d6 dai. C6 rat nhiéu
loai nhya ABS bién tinh khac nhau nham cai thién d6 chiu va dap, do dai va kha ning
chiu nhiét. Kha ning chiu va dap khdng giam nhanh & nhiét d6 thap. D6 6n dinh duéi
tai trong rat tot, nhya ABS chiju nhiét twong dwong hoic tt hon Acetal, PC.. & nhiét
d6 phong. Khi khong chiu va dap, su hu hong xay ra do udn nhiéu hon gion. Tinh
chat vat ly it anh huong dén do 4m ma chi anh huéng dén sy 6n dinh kich thuéc caa
nhua ABS.

2.1.4. Thé manh ciaa nhua ABS

Nhuya ABS ké thira nhirng wu diém cua vat lidéu nhya thong thuong va ca cia
kim loai nhu tinh ctng, tinh bén voi nhiét do va hoa chat. Bén canh do, vat liéu nhya
ABS con to ra uu viét hon rat nhiéu khi ma chat luong gia cong cia nhya ABS khong
thua kém gi voéi sit thép — kim loai.

Nhya ABS bén mau va tro véi hau hét cac chat an mon, it bi oxi hda nén vat
licu Composite dugc ang dung nhiéu trong cac nganh céng nghiép hoa chat dé dung
lam thiing — bon dung hda chat, thiing rac hay boc bé chong an mon...

Véi wu diém dé gia cong, tao hinh, tao mau gidng nhu cac san pham nhya
ABS con dugc ding dé lam cac san pham do gia dung hay c4c vat liéu xay dung nhu
dng nude, méi che.

Khong nhiing thé do tinh déo dai va chat lwong khong kém gi kim loai ma lai
nhe hon rat nhiéu nén composite con duoc dung 1am cac thiét bi vé sinh va vo boc
san pham.

Ngoai ra, cach dién, cach am tét va tong hop nhiing wu diém cia ca nhya va
kim loai nén nhwa ABS dang dan thay thé cac loai vat liéu khac trong xay dung va
cong nghiép.

Nhyua ABS rat nhe, chi bang 40% so véi nhdm néu cuing thé tich. Nho wu
diém nay, gan day vat liéu ABS da duoc str dung dé thay thé kim loai trong cac san
pham cta nganh co khi, ché tao may, dong xudng...

Nguoi ta c6 thé pha 1én mat ABS mét 16p nhii ¢6 anh kim dé tao cam giac

giong kim loai.
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2.1.5. Ung dung
Nhua ABS két hop dic tinh vé dién va kha nang ép phun khong gidi han va
gia ca phai ching, duoc tng dung trong cic san pham cach dién, trong k¥ thuat dién

tir va thong tin lién lac (vo va céc linh kién bén trong).

Nhya ABS duoc str dung xung quanh cudc sdng cia chiing ta, ngoai nhimng
vat dung hang ngay vé man hinh may tinh, tivi, xe mdy.... ABS con dugc st dung
trong k¥ thuat nhiét lanh, trong cong nghi¢p xe va bao bi. Dac bi¢t dung cho thyc
pham, cac san pham ép phun: thing chira va mang, mil bao hiém, d6 choi... Hinh 2.4

thé hién mot sb tng dung ctia nhya ABS trong doi sdng hang ngay.

(a) B6 choi [28]

(c) Ong nhya [30] (d) Vo hop [28]

Hinh 2. 4: Ung dung cua nhya ABS
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2.2.  Po bén cha vat ligu
2.2.1. Pj bén

Do bén [24] 1a dic tinh co ban cua vat liéu. Nguoi ta dinh nghia d6 bén nhu 1a
kha nang chiu dung khong bi nut, gay, pha hiy dudi tac dong cua ngoai luc 1én vat
thé. Do bén ¢6 thé hiéu rong hon, vi vy nguoi ta chia ra thanh cac dic tinh vé d6 bén
theo cach tac dong ngoai luc khac nhau: 46 kéo, do bén nén, 30 bén cit, dd bén
ubn, d6 bén moi, do bén va dap, gisi han chay...
2.2.2. P bén udn caa vat ligu

D6 bén udn [28] cua vat lidu hay 1a diém cong vénh 13 khai niém dé chi trang

thai gidi han bi cong vénh khi vat liéu d6 chiu Gng suat udn. Trude khi dén giéi han
udn, vat liéu s& bién dang dan hoi, va trang thai d6 tré lai trang thai ban dau khi ma
tai trong bi loai bd. Khi vuot qua diém cong vénh, mot vai td chirc nho xuét hién bién

dang vinh vién, khong thé phuc hoi trang thai ban dau khi tai trong bi loai bo.

2.2.3. P bén kéo

Do bén kéo [25] c6 thé duge hiéu nhu 1a khi mot luc tac dong ting dan dén
khi vat liéu dang soi hay tru bi dut. O gia tri luc kéo gidi han cho su dat caa vat liéu
duoc ghi lai duoc ky hiéu o,. Do bén kéo duoc timg dung rat nhiéu cho cac vat lidu

trong cac linh vuc nhu thiét ké ché tao may, xay dung, khoa hoc vat li¢u.

2.2.4. P bén méi

Theo tac gia Ibrahim Burhan [14]: Moi 1a mot hién tuong gay ra thiét hai iy
tién cho cac vat liéu theo tai chu ky. Cac thiét hai vat 1y bao gém céc vét nit va bién
dang. Cudi cuing né dan dén sy pha hay cubi cung cua vat licu.

Theo tac gia Ngo Van Quyét [2] Hién twong méi (hay sy moi) 13 qua trinh
tich lily dan dan su pha hong trong ban than vat liéu cta tng sut thay doi theo thoi
gian.

Qua trinh pha hity moi xay ra khi chi tiét may chiu tng suét thay ddi. Qua
trinh pha hity méi bat dau tir nhitng vét nut rat nho (vét nirt té vi) sinh ra tir viing chi

tiét may chiu Gng suét twong d6i 16n. Khi sb chu trinh lam viéc cta chi tiét ting 1én
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thi cac vét nut nay cling mé rong dan, chi tiét may ngay cang bi yéu va cudi cung xay
ra gdy hong chi tiét may. N6 giai thich cac hién twong moi trong cac vat lidu c6 tinh
dan hoi cao, cu thé 1a kim loai va mot sb loai nhya nhiét ran nhu nhya polyester va
nhua epoxy.

Do bén moéi d6 14 tinh chat cta vat liéu chong lai qué trinh pha hiiy moi.

S
Ung suat
Puong cong mol
S {Dudmg cong mdi Veller)
(Wohler's curve)
S,
(Gidti han moi)

N,

N chu ky (hoac t, 5)

Hinh 2. 5: Biéu d6 moi [2]

Puong cong moi 1a dudng cong biéu dién mdi lién hé giita cac Gmg suét thay
d6i v6i cac chu ky Gmg sudt twong tng. Hinh 2.5 thé hién dudng cong maoi ¢d dién
S=f(N) con goi la duong cong moi Veller (Wohler’s Curve). Trong d6 6,4, laung
suat thay doi 16n nhat: o, — bién d6 ung suét; N — s6 chu ky tng suat. Tir d6 thi hinh
2.5 ta thdy ing suat cang cao thi tudi tho cang giam. Ung suat cang giam thi sé chu
ky (rng suat cang tang. Khi tng suat giam dén gia tri S, thi duong cong moi gan nhu
nam ngang tc 14 s6 chu ky ing suét co thé ting 1én rat 16n ma chi tiét khong bi giy

hong.

2.2.5. P bén nén
D6 bén nén [27] cua vat licu 1a sirc chiu dung cua vat liéu khi chiu tac dong

cua luc ép. Hinh 2.6 thé hién hudng luc nén cua vat licu

18


https://vi.wikipedia.org/w/index.php?title=Chi_ti%E1%BA%BFt&action=edit&redlink=1

Hinh 2. 6: Hudng luc nén 1én vat liéu
2.2.6. Po déo cua vat ligu
Do déo [28] 1a mét dic tinh vat lidu khi chiu tac dong cua cac lyc lam bién
dang vat thé chat rin ma khong 1am pha hay khdi chat rin d6. P6i nghich voi do

déo la do gion.

Do déo la gia tri thé hién mirc d6 bién dang dudi Gng suét truot. Nhitng vat
liéu nhu vang, bac, nhdém... la nhitng vat liéu c6 d6 déo cao. Dudi tac dong cua luc
gay bién dang, vat liéu c6 d déo cao cé thé tu thay ddi hinh thu v6i mac do 16n ma
khong thé pha huy.

2.3. Cong nghé ép phun
2.3.1. Khai niém cong nghé ép phun

Cong nghé ép phun [38] 1a qua trinh phun nhua ndng chay dién day long
khuon. Mot khi nhya dugc lam ngudi va dong cling lai trong long khuon thi khuén
dugc mo ra va san pham duoc day ra khoi khuon nho hé théng day. Trong qua trinh
nay khong c6 bat cir mot phan tng héa hoc nao.

2.3.2. Cac yéu t6 anh huéng dén cong nghé ép phun
Theo gi4o trinh gido trinh Thiét ké va ché tao khudn phun ép nhuya [4] thi c6
mot sé yéu td anh huong dén cong nghé ép phun nhu sau.
2.3.2.1. Nhiét do
a. Su khong dong nhat cua nhiét o
- Nhiét do cua nhya sé& thay doi trong suét qua trinh di chuyén tir ddu phun may

ép cho toi long khudn.
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- Qua trinh thay dbi nhiét do la do ma sét gitra nhya va khudn; do nhiét truyén ra
cac tim khuon va méi trudng bén ngoai.
b. Anh huong cua nhiét do trong qué trinh ép phun
- Nhiét d6 thay déi 1am thay d6i d6 nhét cua nhya.
- Nhiét d6 s& anh huong dén kha ning ép nén vat liéu vao khudn.
Nhiét d6 anh hudng dén thoi gian 1am ngui caa san pham. Nhiét o khudn cao
lam san pham nguoi cham dan dén san pham bi cong vénh. Hinh 2.7 thé hién san

pham phun ép nhua bi cong vénh do nhiét do khudn cao.

Hinh 2. 7:San pham bi cong vénh [39]
2.3.2.2.  Téc dd phun

a. Tam quan trong cua téc do phun
- Quyét dinh kha nang dién day khuon.
- DPam bao tinh ddng nhat caa vat liéu tai vi tri dau tién dén vi tri sau cling trong
long khudn.
- Céc vung chiu anh huéng cua tée do phun Ia: viing xung quanh céng phun, thanh
phan giao nhau va phan khuon dién day sau cung.
b. Cac khuyét tat do toc do phun gay ra
- Hién tugng tao bot khi, cong vénh do co rut.
- Hién tugng san phan bj bién mau.

- Bé mat khdng tét tai ving gan cong phun.
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c. Cac vung thuong tap trung bot khi
- Nhirng viing tap trung bot khi thuong 1a nhirng ving dién day cudi cung caa long
Khuon.
- Bot khi ciing dugc hinh thanh tai nhirtng vung dong chay bi nghén.
d. Céac nguyén nhan dan dén hién twong tao bot khi
- Thiét ké hé théng thoat khi khong dung.
- Phun véi téc @6 phun qué cao nén khdng khi khong thoat ra kip.
- Vi tri cong phun khéng thich hop.
e. Phun véi téc do phun qué cao
- Su bién dang cua san pham s& khac nhau khi phun véi tét do qué cao qua céc
phan khac nhau cua long khudn.
- Phun vai tc d6 cao, doi hoi luc ép khudn 16n.
- Phun qua c6ng phun véi toc d6 cao s& dan dén hién tuong phun tia, 1am cho dong
chay rdi va bé mat san phan gan cong phun xau.
f. Phun véi téc do khac nhau trén cuing mot san pham
Dé tranh hién twong tap trung bot khi ciing nhu san pham dién khudn tét ma
khéng kéo dai thoi gian phun, nén thiét 1ap tdc do phun khéac nhau ¢ cac viing khac
nhau.
g. Phun véi téc d6 cao voi cac san pham thanh mong
Véi cac san pham thanh mong thi phai phun véi toe d¢6 phun cang nhanh néu
c6 thé, dé tranh hién thuong khong dién day khudn do nhya bi nguoi.
h. Cai toc do phun thay doi
Khong phai thay d6i toc d6 phun 1a ¢ két qua ngay, vi nd con phy thudc vao quén
tinh cua truc vit
2.3.2.3.  Ap suit phun
Ap suét 1a mot théng s chinh trong qué trinh ép phun, théng sb nay anh huong
dén sy 6n dinh vé mit kich thudc va co tinh cia san pham. Hinh 2.8 thé hién san

pham bj thiéu nhya khi ap suit phun thap
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Short Shots

Hinh 2. 8: San pham bi thiéu nhua [4]

a. Ap suat nén (gitr)
Ap suit nén 1a &p suit tang 1én trong khudn sau khi khuén duoc dién day. N6
anh huong dén tong luong vat liéu dugc ép vao khuén.
Luong nhya dugc nén vao trong khudn s€ bu vao su co ngot trong qua trinh lam
nguoi.
Khéi Iwong san pham s& phu thudc vao ap suat nén.

b. Ap suat duy tri va thoi gian duy tri &p
Ap suit duy tri 12 &p suét trong giai doan duy tri &p, sau khi &p suat nén dat duoc.
Thoi gian duy tri &p 1a thoi gian tir 1Gc 4p suat nén dat cuc dai dén khi cong phun
dong dac.
Hinh 2.9 thé hién su anh huéng cua cac théng sé phun ép: ap suat duy tri, thoi
gian duy tri 4p, nhiét d6 khuén va nhiét do nong chay caa nhwra dén sy co ngot
cua nhua ABS. Puogc thuc hién boi tac gia A. H. Ahmad va cac cdng sy nam
20009.
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Hinh 2. 9: Théng sé qua trinh (a) ap suét duy tri, (b) nhiét do khuén, (c) nhiét do
nong chay va (d) thoi gian duy tri ap [8]

c. Su that thoat 4p suat trong khuon
- Ap suat khudn bi that thoat 1a do dong chay bi gisi han, ranh dan cong va do ma
séat.
- Nguyén nhan thtr 2 la do vat liéu bi nguéi lam giam kha nang chay.
- Hau qua 14 su co ngot khong déu. Hinh 2.10 thé hién sy anh huéng caa 3 yéu to

khéi lwong, nhiét d6 va ap suat dén do co ngét cua nhuwa ABS.

23



Khai lwong riéng va Nhiét do (ABS)
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Hinh 2. 10: Anh huéng cua nhiét dé ndng chay, ap suat, khéi luong dén sy co ngot
cua nhya ABS [40]

d. Tam quan trong cua ap suat khuén.
- Viéc xéc dinh ap suat khuén gilp kiém soat dugc sy 6n dinh cua san pham.
- Kiém soat duoc kha nang dién day khuon va do nén chat caa vat liéu.
2.4. Phwong phap thir nghiém tiéu chuén cho cac dic tinh méi udn cia
nhwa: ASTM D7774 — 12 [6]
2.4.1. Pham vi.
Phuong phap kiém tra ndy bao gom viéc xac dinh day du cac dic tinh do bén
mai udn cta nhya. Phuong phap nay dugc ap dung cho nhya ctiing va nhua béan cang.
Mtc d6 ng suat va bién dang dudi mic giéi han twong d6i cua vat liéu. Xac dinh

tinh chat moi uén théng qua cac hé thong uén ba diém hoic uén bon diém.
Phuong phap kiém tra nay c6 thé dugc sir dung véi hai phuong phap:

- Phuong an A: thiét ké cho céc vat liéu sir dung hé thdng luc ba diém dé
xéac dinh d6 bén udn, hé thong luc ba diém duoc s dung cho phuong phap nay.
- Phuong an B: thiét ké cho céc vat liéu st dung hé théng luc bdn diém

dé xac dinh d6 bén uon. hé théng luc bon diém duoc sir dung cho phuong phap nay.

24



Céc thir nghiém so sanh cd thé thuc hién theo mot trong hai phwong an, diéu

Kién la cac phuong an phai phu hgp cac vat liéu dang dugc thir nghiém.

Tiéu chuan nay khdng giai quyét tit ca cac van dé an toan. D6 1a trach nhiém
ctia nguoi sir dung tiéu chuan nay dé thiét 1ap cong viéc an toan va stic khoe phi hop

va xac dinh cac kha nang ap dung trudc khi sur dung.

> Ghi chd — tiéu chuan nay va tiéu chuan ISO 13003 déu ban vé van dé
gidng nhau nhung khac nhau vé ndi dung k¥ thuat va két qua khdng thé so

sanh tryc tiép gitra hai phuong phap thir nghiém nay.

2.4.2. Tai liéu tham khao.

< Tiéu chuan ASTM.

D618 Diéu kién chat déo dé thir nghiém.

D618 Biéu kién chat déo dé thar nghiém

D638 Phuong phap thir nghiém cho tinh chat bén kéo ciia nhya

D790 Phuong phap thir nghiém tinh chat uén cia nhya cét gia ¢é va nhua
khdng cét gia cb va vat liéu cach dién

D792 Phuong phap thir nghiém mat do caa khéi luong riéng cua vat liéu nhya
bang phép doi hinh

D883 Phép goi tén lién quan dén chat déo

D1505 Phuong phap thir nghiém mat d6 nhya bang ky thuat giadient ty trong

D3479/D3479M Phuong phép thir nghiém cho d6 bén kéo — do bén kéo moi
cua khudn vat ligu phirc hop polymer

D4883 Phuong phap thir nghiém mat do cua chat déo nhiét bang phuong
phép siéu &m

D5947 Phuong phéap thir nghiém kich thuéc vat Iy caa khéi mau thi vat liéu
nhua.

D6272 Phuong phép thir nghiém dic tinh udn cua nhya c6 cét gia cé va khdng
c6 ¢t gia c6 va vat liéu cach dién d6i voi co cau udn 4 diém.

E83 Ky thuat kiém tra va phan loai hé théng dung cu do luong do gidn
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E1942 Huéng dan danh gia hé thdng thu thap di liéu s dung trong thir
nghiém chu ky moi va thir nghiém co hoc

< Tiéu chuin ISO.

ISO 13003: Nhya gia ¢ soi - Xac dinh tinh chat moi trong diéu kién tai theo
chu ky

2.4.3. Thuat ngir.

- Defintions — definitions 4p dung cho cac phuwong phap kiém tra xuat
hién trong Terminology D883.

- Mean strain — trung binh dai sb gitra bién dang cuc dai va bién dang
cuc tiéu trong mot chu ky

- Mean stress — trung binh dai 6 giita (rng suat cuc dai va tng suat cuc
tiéu trong mot chu ky

- R Ratio —ti 1& giira tng suét cuc tiéu va &ng suat cuc dai hoic 1a ti 1¢
gitra bién dang cuc tiéu va bién dang cuc dai cua mau khi chiu tai trong.

- Proportional limit - &ng suét hoic bién dang cuc dai duoc biéu hién
thong qua quan sat theo Test Methods D790 (cho phuong an A) hoac Test Methods
D6272 (cho phuong an B).

2.4.4. TOmM tit cac phwong an.

% Phuwong an A.

M6t mau thir hinh chit nhat duoc gia cb bai cip diém tua va chiu tai gitra cac
cap diém tua. Ty 1é khoang cach gdi d& va chiéu sau la 16: 1. Cac mau dugc dat luc
theo chu ky theo chiéu am va chiéu duong voi mot tan s xac dinh cho dén khi vat
mau bi pha huy hoic bi cong. Tur nhitng thir nghiém, d6 bén maoi c6 thé duoc xac dinh
tir cong chu ky. It nhat bén mtrc d6 ¢ng suat hay bién dang khac nhau duoc thir
nghiém dé xay dung mot duong cong gitra (ng suat so véi sé chu ky dan dén hu hong
(S — N) hay mét duong cong gitta bién dang véi sé chu ky dan dén hu hong (r — N)

dé xac dinh gigi han bén moi cua vat liéu.
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< Phuong an B.

Mot mau vat hinh chit nhat dugc gia ¢6 boi cip diém twa va chiu tai Véi
khoang cach bang nhau tir cap diém tua. Ty 1é khoang cach tai trong va khoang cach
g6i d& 1a 1: 2 hodc 1:3. Cac mau thtr duoc dit luc theo chu ky theo chiéu am va chiéu
duong v6i mot tan sé xac dinh cho dén khi vat mau bi pha huy hoac bj cong. Tt
nhitng thir nghiém, d6 bén maoi c6 thé duge xac dinh tir s chu ky. It nhat bén mic do
ng suat hay bién dang khac nhau duoc thir nghiém dé xay dung mét duong cong
giita tng suit so vai sb chu ky dan dén hu hong (S — N) hay mét duong cong giira
bién dang véi s6 chu ky dan dén hu hong (r — N ) dé xac dinh giGi han bén moi caa

vat liéu.

2.4.5. Y nghia va sir dung.

Cac kiém tra do bén moi duoc st dung dé xac dinh hiéu qua cua viéc xu 1y,
diéu kién bé mat, ¢ng suat, ..., do khang mai cua vat liéu nhya chiu @ng suat udn lién
quan dén so chu ky Ion. Céac két qua nay c6 thé duoc sir dung nhu mot huéng dan cho
viéc lya chon nguyén liéu nhya cho viéc phuc vu trong diéu kién ung suat udn lap di
lp lai.

Pic tinh co thé thay doi theo chiéu day mau va tan sb kiém tra. Tan s6 kiém
tra cO thé tir 1- 25 Hz, nhung tan s khuyén dung 1a 5Hz hay it hon.

Két qua thir nghiém khéng ding cho moi loai nhya. Néu mét loai nhwra khéng
thé hién mot khu vue dan hoi, noi tng suat c6 thé dao nguoc, bién dang déo s& xay
ra trong qué trinh kiém tra do bén moi, 1am cho bién d6 cua tai duoc lap trinh hoic
bién dang thay doi trong qua trinh thir nghiém. Trong tinh hinh nay, than trong khi sir
dung cac két qua cho thiét ké bai vi khong thay rd dung tinh chat do bén moi cua vat
liéu.

Céc két qua caa thir nghiém d6 bén mai rat thich hop cho cac wng dung trong
thiét ké chi khi cac diéu kién mau thir mé phong thuc té ¢ cac diéu kién cua viéc sir

dung hoic mot s6 phuong phép tinh toan hoan toan ¢ sin va xac dinh rd rang.
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Phuong 4n nay chtra cac ky thuat chuan bi mau vat khac nhau. So sanh cac
két qua thu duoc tir cAc mau dugc chuan bi trong cac cach khac nhau thi khong duoc

coi 1a ¢6 thé so sanh twong duong trir khi da dugc chirng minh.

2.4.6. Dung cu.

May thtr - may kiém tra co ban dap ung cac thong sé k¥ thuat cua Test
Method D790 nhu mo ta dudi day:

- Sai s6 hé thong do do véng khong qua +0.5% cua do léch toi da. May
s& ¢0 thé thuc hién cac chuong trinh tai hodc léch hinh sin hozc vudng / hinh thang &
tan s6 kiém tra quy dinh va duy tri sai s6 + -1% hodc it hon tai trong hoac do léch tdi
da duoc lap trinh.

Thiét bi ghi chép - thiét bj hiéu chuan duogc sir dung dé ghi lai cac thong tin
sau day trong qua trinh thir nghiém & mat ty 1€ thu thap dir liéu va bo loc phu hop vai
Guide E1942.

» Tai theo thoi gian
» L&ch so véi thoi gian
= Séchuky

Micromet - bo may ap dung theo Test Method D5947 s& duogc st dung dé
do do rong va do day ciaa mau thi.

Co cau udn.

R/

< Phuong an A.

Str dung co ciu udn cong ba diém. Mot cap miii tai, mot cap gdi do duoc

yéu cau cho phurong 4n nay. Mot phia tai trong, gbi d& & phia trén mau thir va

c4c tai trong, gbi d& khac ¢ dudi mau thir. Cac kich thudc cua ca hai bén s& duoc
giong hét nhau. Cac ban kinh ciia mii tai va goi d& s& dugc phi hop vai Test Method
D790. Mét vi du Vé co ciu ¢b dinh cho Phuong an A dugc thé hién trong Hinh 2.11.
Co cu nay c6 pham vi khoang céch cac gbi d& 50,8 — 254 (2 dén 10 inch) tai khoang
50.8mm.
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Hinh 2. 11: Co cau uén 3 diém

Viéc hd tro duoc thiét 1ap dé hd tro don gian mau tht sir dung dé tbi thiéu &p
lyc dé gitr mAu vat tai chd. Mau vat phai da dai dé khong bi truot khoi goi d& trong
qua trinh tha nghiém.

% Phwong an B.

Str dung co cau uén cong bén diém. Hai cap miii tai, hai cap gbi d& duoc yéu
cau cho phuong an nay. Mot bén tai trong hodc gbi & ¢ trén mau thir ndy va cac tai
trong va gdi d& khac & phia dudi cia mau thir. Cac kich thudc cua ca hai bén s& giéng
hét nhau. Cac ban kinh ciia mili tai va gbi d& s& duoc phu hop véi Test Method D6272.
Ti l¢ gitra khoang cach tai trong dén khoang cach géi d& 1a 1: 2 hoac 1: 3. Mét vi du
vé ti I¢ gitra khoang céch tai trong dén khoang cach gbi d& 1a 1: 3 trong Phuong an
B dugc hién thi trong hinh 2.12. Co cau nay c6 pham vi khoang céach tai tir 50,8 dén
101,6 mm va khoang céch gbi d& tir 101,6 dén 203.2mm, ca & hai khoang 1a 50.8mm.

Hinh 2. 12: Co cau uén 4 diém
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> Viéc hd trg duoc thiét 1ap dé hd trg don gian mau thir sir dung dé toi
thiéu &p luc dé gitt mau vat tai chd. Mau vat phai du dai dé khong bi truot

khoi gbi d& trong qua trinh thir nghiém.

2.4.7. Lay miu, miu thir va don vi.

Vat miu duoc lay miu dai dién cho chinh xac nhitng vat liéu hoic thiét ké
dang duogc thir nghiém.

MAu vat c6 thé duoc cit ra tir tim, 14, hodc khudn mau, co thé duoc dac dé
kich thuéc thanh pham mong mudn. Cac kich thudc thyc té sir dung cho tinh toan
phai dugc do theo Test Methods D5947

Phuong 4n A - kich thudc mau vat, hinh dang, bé mat, va nhitng han ché phai
phl hop véi Test Methods D790. Cac mau vat phai du dai dé cho phép nhd ra trén
mdi dau tya it nhat 10% cua gdi tya, nhung trong moi trudng hop khong it hon 12,8
mm. Nhé ra c6 tac dung dé ngan chin cac mau vat tir truot ra khoi géi do.

Phuong an B - Kich thudc mau vat, hinh dang, bé mat, va nhiing han ché phai
phl hop vé&i Test Methods D6272. Phuong phéap thir nghiém nay chi bao gom cac
mau vat vai ti 1é khoang cach céc tai trong va khoang céach céac gdi da 1a 1: 2 hoac 1:
3. Mau vat phai da dai dé cho phép nho ra trén mdi dau cua it nhat 10% cua goi dd,
nhung trong moi trudng hop khong it hon 12,8 mm. Nho ra 1a di dé ngan chan céc
mau vat tir rét ra ngoai khoi goi da.

Mau vat c6 thé duoc 1am mong hon trong khu vuc do dé thiic day su thit bai
trong mot khoang tai. Viéc giam chiéu rong cia mau thir duoc sir dung dé tinh toan
g suat va bién dang.

Cac mau duoc cét tir cac phan bo phan duc day khong dong déu phai duoc
gia cdng bang nhau va tdi thiéu ¢ ca hai bén dé tao d6 day dong déu trong khoang hd
trg. Can luu y rang gia cong do day cua nhya co thé thay doi cac tinh chat co hoc va
phai than trong khi ap dung cac két qua vao thiét ké

Khuyén cdo ring cac phép do mat d6 duoc lay tir mdi miu thir theo Test
Method D792, Test Method D1505, Practice D2839, hoic Test Method D4883 dé
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dam bao rang qué trinh sir dung dé ché tao cac mau vat tao ra céc tai liéu phu hop va

théng nhat.

2.4.8. S6 lwgng mau thi.

It nhat ba mau thu s& duoc kiém tra tai mot diém dé do (ng suat hoic bién
dang (téi thiéu muoi hai mau cho mai lan kiém tra). C& mau tham khao Table 1, Test
Method D3479 / D3479M.

Trong truong hop vat liéu di huéng, mot hudng duy nhat s& duoc lya chon

va duy tri cho tat ca cac muc ang suat va bién dang

2.4.9. Hiéu chuan va tiéu chuan hoa.

Tat ca cac thiét bi phai duoc hiéu chinh phi hop vai thong sé ky thuat cua
nha san xuat va Practice E4.

Mau vat cho mdi 1an kiém tra phai duoc xir Iy gidng nhau va chuan bj sin

sang cho két qua chinh xac

2.4.10. Pieu kién.

Chuan hoa — diéu kién cac mau thir nghiém theo Phuong an A cua Pratice
D618 trir treong hop khéc cua hop déng hoic cac dic diém ki thuat vat liéu c6 lién
quan ciia ASTM. Diéu kién duoc quy dinh & muc téi thiéu. Dung sai nhiét do va do
am phai phi hop véi Section 7 caa Practice D618 trir khi dugc quy dinh khac bai hop
d6ng hoic dic trung cua vt liéu.

Diéu kién thtr nghiém — Tién hanh cac th nghiém ¢ ciing nhiét 6 va do am
dung dé chuan hoa dung sai theo Section 7 cua Practice D618 trir truong hop theo

quy dinh cua hop dong hoic dic diém ky thuat ASTM tai liéu c6 lién quan.

2.4.11. Tién hanh thi nghiém.

%  Mau Do

Thuc hién do ludng cua tat ca cac mau vat. Po va ghi lai do day va chiéu rong
ctia mau vat dén 0,03 mm gan nhat (0.001 in.) O trung tdm cua nhip hd tro. B4i voi

mau vat it hon 2,54 mm (0,100 in.) O d6 sau, do do sau dén 0.003 mm gan nhat
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(0.0001 in.). LAy s6 do ba khac nhau ctia mdi chiéu tai diém giira cua nhip hd trg va
tinh trung binh cac phép do két qua. Cac phép do phai dugc thuc hién theo phuwong
phéap thir D5947.

< Cai dat thiét bi.
* Phuwong an A:

Xéc dinh va thiét 1ap khoang cach gdi d&. Po khoang céach chinh xéc t6i 0,1
mm gan nhat (0.004 in.) cho c&c khoang cach dudi 63 mm (2.5 in.). Déi véi khoang
cach 16n hon hoic bang 63 mm (2.5 in.), Do chinh x&c nho hon 0,3 mm (0.012 in.).
Str dung cac khoang do thuc té cho tat ca céc tinh toan.

Vi tri ba diém uén cong cd dinh dé cac diém tai trong va truc tai trong cua
may tht nghiém 1a dong tryc.

Vi tri mau thir trén cac goéi do dé cac mili tai va trung diém cua mau thir dugc
lien két va mat dudi cua mau vudng goc véi truc tai trong.

* Phuong an B:

Xac dinh va thiét 1ap khoang cach gbi d& va khoang cach truc tai. Po nhip
chinh xéc t6i 0,1 mm gan nhét (0.004 in.) cho céc khoang cach it hon 63 mm (2.5
in.). i vai cac khoang cach 16n hon hoic bang 63 mm (2.5 in.), Po chinh x4c dén
gan 0,3 mm (0.012 in.). Str dung cac khoang cach do thuc té cho tt ca cac tinh toan.

Vi tri bén diém udn cong cé dinh dé cac dudng tam giira cac mili tai va truc
tai trong ciia may thir nghiém dong truc.

Vi tri mau thir trén cac gbi d& dé cac duong trung tam gitra cac miii tai trong
va trung diém cua cac mau thir duoc lién két va mat dudi caa mau vudng goc Voi
truc tai.

< Thiét 1ap chwong trinh.

Chuong trinh may thir nghiém theo mét tai trong dong (hinh sin, vuéng, hoac
hinh thang) hoic dang séng véi bién do dé chon tai hoac mac do bién dang. Trir céc
quy dinh dac biét, cac dang song mac dinh s€ 1a hinh sin. Mac d6 chon s€ ¢ dudi gidi
han dan hoi cua vat liéu dugc xac dinh boi Test Methods D790 (cho phuong an A)
hoac Test Methods D6272 (d6i véi phuong an B). Ty 1é R bang -1 va c6 nghia 1 stc
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cang(trng suat) / bién dang 1a bang khdng vi ca hai phuwong an A va B st dung hoan
toan dao nguoc loading. Pat tan sb kiém tra (t6i da 25 Hz)

Lya chon murc d6 tng suét - tng suat khéng duoc vuot qua cac gidi han dan
hoi cua vat liéu. Tai trong lién quan caa viéc chon lya mot mire d6 &g suat co thé

dugc xac dinh bang cac phuong trinh sau day:

Phuong an A:
2Sbd?
P= 3L (2.2)
Phuong an B, 1: 3 tai dén gbi d&
Shd?
P= 2 (2.3)
Phuong an B, 1: 2 tai dén gbi d&
2
P = 453b|_d (2.4)
Trong do:
P =tai trong N,

S = {rng suat udn (Mpa)

L = khoang cach géi d& (mm)

b = chiéu rong cua mau thir (mm)

d = chiéu day ctia mau thir (mm)

Muc lya chon bién dang - Muc bién dang khong dugc vuot qua cac gisi han
dan hoi caa vat liéu. Do léch lién quan dén mot mire do bién dang xac dinh boi phuong
trinh sau:

Phuong an A

D=— (2.5)
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Phuong an B, 1: 3 tai dén gbi d&

rL?
D = 2.6
4.70d (26)
Phuong an B, 1: 2 tai dén gbi d&
rL?
D = 2.7
4.36d 27)

Trong do:
D = léch diém ¢ trung diém (mm)
r = bién dang (mm / mm)
L = khoang cach géi d& (mm)
d = d6 sau dam (mm)
Thiét ap két thic thir nghiém dén 107 chu ky
% Kiém tra.

= Bit dau thar nghiém voi vat mau khong c6 tai trong.

= Két qua thir nghiém nay duoc ghi lién tuc bang cach sir dung mot hé
thng ghi dir liéu trén may tinh trong d6 ghi cac thong tin phan hoi luc va do léch.

= Tiép tyc thir nghiém cho dén khi mau khéng theo mot trong cac tiéu chi

sau:

- Mau thir bi pha huy nhu v&, gy, nut...

- Gié6i han - DBéi véi cac tha nghiém kiém soét tai trong, nging mau the
néu do6 bién dang ting hon 10% trong thoi gian thir nghiém. Pi vai cac thir nghiém
kiém soat bién dang, ngirng thir nghiém néu tai trong giam hon 10% trong thoi gian
thir nghigém.

- Ngung thir nghiém khi dat s6 chu ky yéu cau (khoang 107 chu ky).

= Lap lai cac budc trén, sa dung mau vat chua duoc kiém tra, it nhat 1a
ba 1an tai mdi trong bon mic do tng suat hoic bién dang. B6i véi ¢& mau khac tham
khao Table 1 Test Methods D3479 / D3479M

34



% Thi nghiém lai.
Thir nghiém phai duoc lap di 1ap lai néu mau thir roi ra bén ngoai khoang
cach gdi d& hodc néu tan sé hoic bién d6 khong dugc duy tri 6n dinh trong subt thoi

gian qua trinh cac tha nghiém.

2.5. Phwong phap do méi
2.5.1. MAu thir :

Thuat ngir "mau thir" thuong dugc sir dung theo nghia cia mot mau thir ¢é
hinh dang don gian, duoc chuan hda mot cach ty nhién, c6 kich thudc nho va duoc
chuan bi can than va véi bé mat hoan thién tét. Muc dich ca viéc don gian hda khong
phai 1a 1am cho n6 ré hon nhung nhiéu hon dé giam su bién doi cua san pham va dé
giit cho cac yéu t6 c6 anh huong khac nhau dugc kiém soét.

Cac mau thir loai nay thuong duoc dung dé thir nghiém vat liéu va cho biét
tinh chat cua no; chiing ciling duoc sir dung rong rai cho cac muc dich nghién ctu.

Hinh 2.13 thé hién hinh dang cac mau thtr moi cua vt liéu [43]

(=] '7“\..,. 0000

— s —=——
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Hinh 2. 13: a) Ubn xoay, b) Tam phang det (¢) tryc xuwong cho nit, (d) tryc xwong
ché, (e) xoan, (f) tng suat két dinh, (g) nut tam, (h) nit mot phan, (i) mau kéo cing
nho va (j) ba diém udn [Fuch & Stephens, 1980].

2.5.2. Phwong phap do:

Céc thanh phan cia may kiém tra d6 moi
Tat ca cac loai may kiém tra do moi bao gom cac thanh phan ciu triic sau:
2.5.2.1. Co ché sin xuit tai

Diéu nay tao ra tai xen k& (chuyén doi). Tai tac dong udn 3 diém viao mau dugc
thé hién & hinh 2.14.
2.5.2.2. B) phén truyén tai

Diéu nay bao gdm kep, thiét bi dan huéng, cac khdp ndi uén cong, vv .. do do
ta1 duoc tao ra duoc truyén theo céach sao cho tao ra sy phan bd ung suét mong mudn.
2.5.2.3. Thiét bi do lwong

Diéu nay cho phép thiét 1ap gidi han tai trong trén va dudi danh nghia.
2.5.2.4. Thiét bi diéu khién

Thanh phan nay kiém soat tai trong sudt thir nghiém va doi khi tw dong thay
d6i trong luc hodc phét sinh trong qua trinh thir nghiém bang cach sir dung cac ki
thuat phan hoi.
2.5.2.5. B dém va b phan ngit

Diéu nay dém s6 lan dao chiéu tmg suat trén mau va dimg may thir sau mot s6
chu ky nhét dinh, khi gay hoan toan mau hodc tai mot s6 thay d6i duoce chi dinh trude

vé bién dang hodc tan so.
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2.5.2.6. Khung

N6 hd tro cac bo phan khac nhau ciia may va néu can thiét dugc sap xép dé
giam ning luong rung duoc truyén toi bé.

Tom lai, muc dich ctia may kiém tra d6 moi 1a ap dung cho mau thtr tai trong
xen k€ tao ra sy phan bd ung suat duge xac dinh 3. Su phan bd nén dugce tai san xuit
trong giéi han hep, mot yéu cau bao gom tai trong can dugc sao chép véi do chinh
xéac day du va né phai duoc truyén dén mau thir khong phéan tan qua mic. Do d6, viéc
hiéu chinh cén than va chinh xac va kiém tra may tht nghiém la diéu kién khong thé

thiéu dé thu duogc két qua dang tin cay tir bat ky may thir d6 moi nao.

Hinh 2. 14: M6 hinh thir méi uén 3 diém theo tiéu chuan D7774 -12 [41]
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Chuong 3
LAP KE HOACH VA THUC NGHIEM

3.1. Céc yéu td anh huéng
- Trong cdng nghé ép phun, rat nhiéu cac thdng sb can thiét 1ap trong ép
phun c6 anh hudng dén cac dic tinh Iy, hda cua san pham. Cac thdng sb can cai dit

trong qua trinh ép phun:

o Nhiét do sy: Trudc khi ép san pham, cac hat nhya can duogc sy dé l1am
khé, thuong nhiét do say khoang 90 °C.

e Thoi gian sdy: thuong trong khoang: tir 2 — 4 gio.

e Nhiét d6 nhya: Nhiét d6 nhya tir voi phun vao bac cubng phun.

e Ap suat phun: &p suat tai vi tri vOi phun ciia méay ép di vao khuon.

e Nhiét d6 khuén: nhiét do bé mit 1ong khudn trong qué trinh ép san
pham.

e Téc do phun trong khoang: 80 — 240 mm/s.

Hién nay, cac théng sb ép phun chi yéu dugc thiét 1ap theo kinh nghiém
hoic theo phuong phap thir sai. Trong bai nghién ctru chuyén dé nay, tac gia nghién
ctru doi bén moi uon caa nhya ABS khi chiu tai thay doi khac nhau trong cac truong

hop thay doi thong sb ép: nhiét do nhya, ap suat duy tri va thoi gian duy tri ap.

3.2.  Thanh lap cac diéu kién tién hanh thi nghiém
3.2.1. Tinh toén tai trong tac dong

- MAu thir: ABS Kumho 750
- Kich thwéc: 125x 12.7 x 3.2 [6]
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Hinh 3. 1: M6 hinh 3d mau thir theo tiéu chuan ASTM D790
- Tinh chat co 1y cia nhwa ABS Kumho 750 [10] duoc trinh bay & bang 3.1
Bang 3. 1: Tinh chit co 1y cia nhwa ABS Kumho 750

TINH CHAT VAT LIEU CUA ACRYLONITRILE BUTADIENE STYRENE (ABS)

Cong thiac hoa hoc (C8H8-C4H6-C3H3N)N

Tinh chat vat ly

Nhiét 6 ndng chay — Toc d6 dong chay | ASTM D1238 | 220°C/10kg | 35g/10min

Tinh chat co hoc

Do bén kéo ASTM D638 | 47 MPa
Ung suat uon ASTM D790 | 63.7MPa
Modul Udn ASTM D790 | 2160MPa

- Tai trong tac dong

__ Shad?

P " (3.1)
Trong do:
P = tai trong N. b = chiéu rong caa mau thir (mm)
S = {rng suat uén (MPa) d = d6 day cua mau thir (mm).

L = khoang cach g6i d& (mm)
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p_ 25bd’ _2637.127.322

— 78.8957 (N) = 8045.122443
3L 3.70 (V) 9

Biét: 1kg = 9.8067N
Do diéu kién thiét ké may. Lo xo chiu tbi da tai 1a 1000g nén tac gia chon tai
tac dong tu 500g — 900g

Két luan: Chon tai tac dong thi nghiém & 5 muc: 500g; 600g; 700g; 800g;
900g
3.2.2. Piéu kién dau vao caa qua trinh ép phun
- Thi nghiém danh gia anh huéng cua cac théng sé: nhiét d6 nhua, ap suat duy
tri, thoi gian duy tri &p t6i d6 bén moi udn cua vat liéu nhua ABS khi chiu cac gia tri

tai nhat dinh. Nhu vay s6 yéu t6 dau vao la 3 yéu to.

Xac dinh khoang khao sét: viéc lra chon khoang khao sét can phai thiét ké cac
thi nghiém tham do dé xac dinh khoang khao sat phu hop.
- Béi véi thdng sb nhiét d6 néng chay nhya [30]: Nhya ABS ndng chay & nhiét
d6 trong khoang 210 - 280°C; vi thé lya chon khao nam trong khoang 220 °C — 240°C.
- Poi vai thong sb &p suat duy tri : tién hanh ép thir dé xac dinh khoang ap suat
hop ly. Thong sé lua chon: 40 — 46 MPa.
- Poi vai thong sb thoi gian duy tri &p : Khoang thay d6i lya chon: 0.2 — 1s.

Nhu vay véi dé tai nay, cac thong sb dau vao tac gia lva chon theo bang 3.2.

Bang 3. 2: Khoang khao sat

Yéu to Khoang khao sat
Nhiét d6 nong chay nhua 220 - 240 °C
Ap suit duy tri 25— 45 MPa
Thoi gian duy tri &p [20] 0.2-10s

- Céc thong sé khac trong qué trinh ép phun s& duoc gitt ¢6 dinh dé c6
thé nghién ctu chinh xé4c anh huong cac théng sé trén téi d6 bén moi cua san pham.

Céc thdng sb ¢b dinh dugc trinh bay ¢ bang 3.3.
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Bang 3. 3: Cac thong s giit ¢b dinh

Thong sé phun ép
Ap suét ép 40 MPa
Nhiét ¢ khudn 30°C
Thaoi gian phun 1s
Thaoi gian lam nguoi 20s

3.2.3. Tinh toan s6 lweng thi nghiém

- Thiét ké thyc nghiém don bién d3 duoc tac gia p dung dé nghién ciu su anh
hudng thdng sé ép phun dén d6 bén moi uén caa san pham phun ép nhya. Trong do,
thay d6i gia tri thdng sé dang nghién ctru, cac thong sé con lai s& gitr nguyén gia tri.
Sau d6 danh gia xu huéng anh huong cua ting thong s6 dén do bén moi udn.

- Thong qua khuyén nghi caa nha cung cap vat liéu nhua ABS va qué trinh thuc
nghiém ép thir. Tac gia da chon duoc gia tri thong sé phun ép dam bao duoc ding
yéu cau vé hinh dang cua mau thir moi udn theo tiéu chuan ASTM D790 hinh 3.1 va
hinh anh thuc té san pham phun ép thé hién & hinh 3.2 d6 1a: Nhiét d6 néng chay
nhua: 220°C, 225°C, 230°C, 235 °C, 240°C. Ap suit duy tri: 38MPa, 40MPa, 42MPa,
44MPa, 46MPa. Thoi gian duy tri 4p 1a 0,2s, 0,4s, 0,6s, 0,8s, 1,0s. Khi thay ddi mot
thong s thi cac thong sb con lai s& gitr nguyén & gia tri trung gian. S trudng hop thi

nghiém duoc thé hién & bang 3.4.

Mau nhya ABS

Hinh 3. 2: Hinh dang thuc té mau thir theo tiéu chuan ASTM D790
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Bang 3. 4: Ma tran thi nghiém

T | Nhiétdo nong chay nhya Ap suat duy tri | Thoi gian duy tri 4p
(°C) (MPa) (s)

1 220

2 225

3 230 42

4 235

5 240

5 38 0.6
7 40

8 42

9 44

10 46

11 230 0.2
12 0.4
13 42 0.6
14 0.8
15 1

Thi nghiém dugc thuc hién trong 5 troeong hop tai: 500g; 600g; 700g; 800g;

900g.

Mai thi nghiém duoc thuc hién 4 1an, két qua 1a trung binh cua 4 lan kiém tra.

Két luan: S6 lwong thi nghiém: 15 x 5 x 4 = 300

3.3.

Trong budc 4 s& thyc hién trinh ty nhu sau: Vi du xac dinh do bén moi cia mau

Quy trinh tién hanh thi nghiém

Budc 1: Ep mau trén may ép voi cac thdng s cai diat da thong ké ¢ trén.

Budc 2: Tach san pham ra khoi kénh dan va danh dau ma hda san pham.

Budgc 3: Kiém dinh chét luong mau dam bao dic tinh hinh hoc cho phép theo

tieu chuan ASTM D790

Budc 4: Thi nghiém do d6 bén moi trén may thir do bén mai theo luc tac dong

va may tao mai theo tai duogc thé hién lan luot ¢ hinh 3.4 va 3.5

duai tai trong 5009
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e Budc 4.1: Xéac dinh lugng chuyén vi ban dau: Ghi nhan lugng chuyén vi
cua mau thi nghiém khi chiu tai 500g bang may do do bén moi theo tai
tac dong.

e Budc 4.2: Tao moi cho mau thi nghiém: Dat mau tha da kiém tra chuyén
Vi & budc 4.1 vao may tao moi theo tai va cho 16 xo tac dong vao mau n
lan véi luc tac dong la 500g.

e Budc 4.3. Xac dinh lugng chuyén vi cia mau sau khi thuc hién budc 4.2
Vi gia tri tai 500g bang may do d6 bén moi theo tai tac dong. Néu mau
chuyén vi 10% so véi gia tri chuyén vi ghi nhan & budc 4.1 thi thi nghiém
durng lai. Néu chua dat thi thuc hién lai buéc 4.2.

3.4.  Thuc hién thi nghiém.
3.4.1. Dung cu thi nghiém
3.4.1.1. May ép nhyua Shine Well W - 120B
Hinh dang thuc té may ép nhwra duoc thé hién ¢ hinh 3.3 va thdng s6 may ép
nhya Shine Well SW-120B dugc trinh bay ¢ bang 3.5.

Hinh 3. 3: May ép nhua Shine Well SW - 120B
Bang 3. 5: Thong sb ky thuat caa may ép phun SW — 120B [35]

. |1 Khoi luong 4,5 tan
Thong
tin |2 Kich thudc (dai — rong — cao) | 4,8 x 1,3 x 1,65 (m)
ChUNg -3¢ do dong chay 20 (I/m)
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4 Dau thuy hrc

American ESSO — 68
(350L)

5 Dau bbi tron ESSO 3 — Mobil No.3 (2L)
6 Hanh trinh m& khuén 380 (mm)
7 Kich thudc phién 595 x 595 (mm)
8 Chiéu cao khuén 140 ~ 440 (mm)
9 Kich thuéc khuon 229 x 350 (mm)
1 buong kinh truc vit me 45 (mm)
2 Ap suat phun 1393 (kg/cm?)
BO |3 Luu luong phun 131 (cm3/s)
phan .
phun 4 Nang suat chay déo 74 (kg/hour)
5 Toc do tryc vit me 0 ~ 200 (rpm)
6 Ning suat phun 267 (g/lan phun)
1 Luc kep 120 ton
Bo 2 Hanh trinh ma khuén 380 (mm)
phan |3 Cong suat bom 20 (HP/KW)
kep 17 Cong suat nung 4,6 (KW)
5 biéu khién nhiét o 0 ~ 399 X 4 (set)
3.4.1.2. May tao méi theo tai

Hinh anh thyc té may tao moi theo tai hinh 3.4 duoc ché tao tai — Pai hoc Su

pham K¢ thuat TPHCM theo tiéu chuan ASTM D7774 — 12.

44




Hinh 3. 4: May tao moi theo tai

Cac budc cai dat, van hanh.

o Budc 1: Bat Load Cell vao ving thir dé xac dinh tai trong ban dau.

e  Budc 2: Sau khi di xac dinh dugc tai trong ban dau, liy Load Cell ra
khoi vung thu

e  Budc 3: Pua mau nhya vao ving thi.

) Budc 4: Cho dong co hoat dong, diéu chinh toc d quay cuia mé to bang
bién tan cho phu hop.

e  Budc 5: Theo di qué trinh thir mau, lay két qua.

3.4.1.3. May do dd bén méi theo tai tac dong
Hinh anh thuc té may do do bén mai theo tai tac dong hinh 3.5 va may duoc
ché tao tai — Pai hoc Su pham K§ thuat TPHCM theo tiéu chuan ASTM D7774 —
12.
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Hinh 3. 5: May do d bén mai theo tai tac dong

Nguyén ly hoat dong: Tac dung mot gia tri tai nhat dinh vao mau bang cach
xoay truc vit thi gia trj luc tac dong s& hién thi trén man hinh (Load Cell). Bdng thoi

gia tri chuyén vi ciia mau s€ dugc hién thi thong qua thude cdp dién tu.

Hinh 3.6 thé hién mau thtr hinh dang cua mau 1.37 sau khi thir nghiém do bén
moi udn va xac dinh duoc chu ky moi 1a 3700. Mau thir 1.38 dang duoc dat trén may
do dé xac dinh lugng chuyén vi ban dau.

E  Mau Trude khi
thir moi

Hinh 3. 6: Mau thtr sau trudc khi thir méi va sau khi thir moi
3.4.2. Piéu kién thi nghiém
- Diéu kién thi nghiém ap dung theo tiéu chuan ASTM D7774 — 12 nhu sau:
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o Nhiét d6 moi truong: 25 °C
e Do am: 55 %.
3.4.3. Két qua thi nghiém
- Hinh 3.7 thé hién két qua do dau tién & budc 4.1 véi tai tac dong ban dau 1a 500g
thi ta c6 két qua chuyén vi 12 0,88 mm. Hinh 3.8 thé hién luong chuyén vi 0,92
mm sau khi tac dong tai 500g 3000 lan.
- Két qua trung binh cua 15 truong hop dugc thé hién & bang 3.6.

- Biéu dd méi cua 15 truong hop thi nghiém duoc thé hién ¢ bang 3.7.

Hinh 3. 8: Mau s6 1.47: chuyén vi 0.92 mm sau khi tac dong tai 500g 3000 lan
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Bang 3. 6: Bang két qua tong hop chu ky méi 15 trudng hop

| . | Thoi Chu ky moi (N)
- Nmf;f‘-’ ‘gﬁj‘tﬁt gian duy | 500g | 600g | 700g | 800g | 900g

©C) | (MPa) ”'(Sp
1 220 5975 | 4425 | 3650 | 2075 | 2475
2 225 o 5075 | 4175 | 3450 | 3100 | 2775
3 230 5700 | 5425 | 3850 | 3400 | 3025
4 235 6200 | 5500 | 4475 | 3500 | 3150
5 240 o | 6300 | 5800 | 4525 | 3625 | 3200
6 38 ' 5150 | 4300 | 3500 | 3225 | 2825
7 40 7100 | 5800 | 4750 | 4500 | 4250
8 22 5650 | 5475 | 3875 | 3375 | 3100
9 44 5000 | 4800 | 4150 | 3650 | 3200
10 220 26 6550 | 5700 | 4725 | 4200 | 3950
11 02 | 6050 | 5125 | 4300 | 4100 | 3925
12 0.4 | 6400 | 6025 | 5125 | 4100 | 3800
13 42 0.6 | 5675 | 5500 | 3800 | 3350 | 3050
14 0.8 | 7050 | 6200 | 5350 | 4500 | 4200
15 1 | 5600 | 4400 | 3800 | 3525 | 3150

Bang 3. 7:Biéu d6 moi 15 truong hop

Tai trong (g)

P00
B0 4
700

&)

500 4

T T T T T Y u
2000 2500 3000 3800 4000 4500 5000 S500

0 -

—a— TH1

Chu ky mai (N)
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Chuong 4
PHAN TICH KET QUA THUC NGHIEM

4.1. Do bén méi cia san pham phun ép nhwa khi chiu tai trong trong truong
hop thay déi nhiét dd nong chay nhya
Bang 4.1 thé hién céc két qua thi nghiém do d6 bén mai va hinh 4.1 thé hién
biéu ¢6 moi mau nhya ABS khi thay doi théng sé nhiét d6 ndng chay tir 220°C dén
240°C dudi tai tac dong tir 500g dén 900g.

Bang 4. 1: Két qua thi nghiém bén moi khi thay doi nhiét do nhua

Nhiét do Ap subt | Thoi gian Chu ky moi (N)
TH nong chay duytri | duytriap 500g | 600g | 700g | 800g | 900g
nhua | mPay | (s)
¢0)
1 220 5975 | 4425 | 3650 | 2975 | 2475
2 225 42 5075 | 4175 | 3450 | 3100 | 2775
3 230 0.6 5700 | 5425 | 3850 | 3400 | 3025
4 235 6200 | 5500 | 4475 | 3500 | 3150
5 240 6300 | 5800 | 4525 | 3625 | 3200
M4
800 -
o
2 7004
9.
=
g
800 -
500 4
2000 3000 4000 5000 6000

Chu ky méi (N)

Hinh 4. 1: Biéu ¢6 moi khi thay doi nhiét d6 nhua
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Tir biéu dd moi (Hinh 4.1) ta nhan thay thay rang:

e Khi tai chu ky tang 1én thi do bén moi udn cua nhya giam.

e Khi tang nhiét d6 nong chay cua nhya Iam cho nhua chay dé dang trong khuén,

dan dén sy sut &p trong dong chay giam xudng. Khi d6 ap suat tai dudong han

tang 1én dan dén két qua 1a do bén moi tang.

e O nhiét dd nhya 240°C 1a dat duoc dd bén moi cao nhat.

4.2.  Po bén méi cia san pham phun ép nhya khi chiu tai trong trong truong

hop thay doi 4p suat duy tri

Bang 4.2 thé hién céac két qua thi nghiém do d6 bén mai va hinh 4.2 thé hién
biéu d6 moi mau nhya ABS khi thay doi thong sé ap suat duy tri 38 MPa dén 46 MPa
dudi tai tac dong tir 500g dén 900g.

Bang 4. 2: Két qua thi nghiém bén moi khi thay do6i ap suat duy tri

I\,Ihiét d? Ap suat | Thoi gian Chu ky moi (N)
™ nong chay duytri | duy tr ap 500g | 600g | 700g | 800g | 900g
Nea (MPa) ()
W9)
6 38 5150 | 4300 | 3500 | 3225 | 2825
7 40 7100 | 5800 | 4750 | 4500 | 4250
8 230 42 0.6 5650 | 5475 | 3875 | 3375 | 3100
9 44 5900 | 4800 | 4150 | 3650 | 3200
10 46 6550 | 5700 | 4725 | 4200 | 3950
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Hinh 4. 2: Biéu d6 moi khi thay doi 4p suat duy tri
Dua trén két qua & biéu d6 (Hinh 4.2) ta thay rang:

e Khi ting gia trj tai tic dong thi d6 bén moi udn cua san pham phun ép nhya
giam.

e CO sy thay d6i vé d6 bén moi khi thay doi thdng sé ap suat duy tri. Do bén moi
cua mau nhya ABS ting dan va dat gia tri cao nhat khi ap suat duy tri dat 40
MPa va bat dau giam xudng khi &p suat duy tri vuot qua 40 MPa. Nguyén nhan
cua sy thay ddi d6 1a khi tang &p suat duy tri thi 4p suat tai duong han ting 1én
1am cho d6 bén tai dudong han ting két qua 1a do bén cua chi tiét taing. Nhung
khi &p suit tai vi tri duong han ting 18n qué nhiéu s& din dén hinh thanh ung
suit du d6 1a 1y do giai thich tai sao d6 bén moi cia mau nhya ABS lai giam
Xuéng.

e Giatrj 4p suét duy tri cho duoc d6 bén moi tét nhat do 1a 40 MPa.
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4.3.  Pp bén méi cia san pham phun ép nhwa khi chiu tai trong trong truong
hop thay déi thoi gian duy tri &p
Bang 4.3 thé hién céc két qua thi nghiém do d6 bén mai va hinh 4.3 thé hién
biéu d6 moi mau nhya ABS khi thay d6i thong sb thai gian duy tri p 0,2s dén 0,8s
dudi tai tac dong tir 500g dén 900g.

Bang 4. 3: Két qua thi nghiém bén moi khi thay d6i thoi gian duy tri ap

Nhiét do Ap suét | Thei gian Chu ky moi (N)
™ nong chay duytri | duytri ap 500g | 600g | 700g | 800g | 900g
nhua (MPa) s)
(°0)
11 0.2 6050 | 5125 | 4300 | 4100 | 3925
12 0.4 6400 | 6025 | 5125 | 4100 | 3800
13 230 42 0.6 5675 | 5500 | 3800 | 3350 | 3050
14 0.8 7050 | 6200 | 5350 | 4500 | 4200
15 1 5600 | 4400 | 3800 | 3525 | 3150
900 re T —ea—02s
~o—04s
1 —a—06s
800 - A% * ~—08s
v~-10s
s 4
2 700 +
9.
0
[
600
500 "

T v L) v T - T v 1) T L v L]

1
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Hinh 4. 3: Biéu ¢6 moi khi thay doi thoi gian duy tri ap
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Tir hinh 4.3: Biéu &6 moi khi thay d6i thoi gian duy tri ap ta thay rang:

e Do bén moi udn cua san pham phun ép nhya giam khi ting gia trj tai chu ky
tac dong.

e Do bén moi ubn cua mau nhya ABS tang dan khi ting thoi gian duy tri &p, tirc
1a tang tir 0.2 dén 0.8s va dac cuc dai 12 0.8s. Nhung tiép tuc ting thoi gian
duy tri 4p 1én 1s thi d6 bén moi c6 xu hudng giam. Nguyén nhan dé 13 khi thoi
gian duy tri ap tang dan dén &p suat tai vi tri duong han ting 1am cho lién két
tai vi tri nay t6t hon két qua 1a do bén caa mau thir ting. Mic khéc, khi tiép
tuc tang thoi gian duy tri &p thi tai vi tri dwong han sé hinh thanh ang suat du
dan dén do bén cua mau nhya giam xudng.

e Giatrj &4p suat duy tri cho do bén mai udn tét nhat trong cac thi nghiém nay Ia
0.8s.
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Chuong 5
KET LUAN VA KHUYEN NGHI

5.1. Két luan
- Lu4n vin dd hoan thanh mét sé yéu cau sau:
e Thuyc nghiém tim ra duoc biéu dd méi udn cua vat liéu nhwa ABS duéi cac
gia tri tai tac dong khac nhau theo tiéu chuan ASTM D7774 - 12
e Danh gia dugc su anh huong cua 3 yéu to: nhiét &6 ndng chay cua nhua, ap
suat duy tri va thoi gian duy tri &p dén do bén moi udn cua vat liéu nhuya ABS.
- Tu két qua cua thuc nghiém cd thé thay rang:
e D6 voi tai tac dong:
Khi gié tri tai tang thi ¢6 bén moi uén cua vat liéu nhwa giam.
e  Xét sy anh hudng ciaa nhiét @6 ndng chay nhua
Khi ting nhiét do nong chay cia nhya lam cho nhya chay dé dang trong
khuén, dan dén su sut ap trong dong chay giam xuéng. Khi d6 ap sut tai dwong han
tang 1én dan dén két qua 1a do bén moi tang. Nhiét ndng chay cua nhua & 240°C cho
d6 bén moi udn cua vat liéu nhua ABS dat cao nhat & moi gia tri tai tac dong.
e Xét sy anh hudng &p suat duy tri
C6 su thay doi vé d6 bén moi khi thay doi théng sé ap suat duy tri. Do bén moi
ctia mau nhua ABS tang dan va dat gia tri cao nhat khi 4p suat bio 4o dat 40 MPa va
bat dau giam xudng khi &p suat duy tri vuot qua 40 MPa. D6 1a do su hinh thanh tng
suat du tai vi tri duong han do 4p suat duy tri qua cao lam cho do bén méi giam xudng.
Ap suat duy tri tot nhat trong thi nghiém 12 40MPa.
e Xét sy anh huong thoi gian duy tri &p
Khi tang thoi gian duy tri &p (ting tir 0.2 dén 0.8s) do bén moi cia mau nhua
tang, nhung tiép tuc ting thoi gian duy tri 4p 1én 1s thi 6 bén moi ¢ xu hudng

giam. Nguyén nhan d6 1a khi thoi gian duy tri &p ting dan dén &p suét tai vi tri duong
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han tang 1am cho lién két tai vi tri nay tot hon két qua 1a d6 bén cua mau thir tang.

Mic khéc, khi tiép tuc tang thoi gian duy tri &p thi tai vi tri dwdng han s& hinh thanh

rng suat du dan dén d6 bén cua mau nhya giam xudng. Thoi gian duy tri 4p tot nhat

trong thi nghiém la 0.8s.

5.2. Khuyén nghi

- Do diéu kién vé thiét bi nén tac gia chi c6 thé khao sét gia tri tai tir 500g dén
900g. Cac nghién curu tiép theo c6 thé ap dung nhirng gi4 tri tai cao hon va st
dung cac tiéu chuan kiém tra do bén moi khac dé so sanh.

- Dé tiép tuc phat trién dé tai nghién ciru d6 bén mai cua san pham phun ép nhya
khi chiu tai trong thi dé tai c6 thé phat trién theo nhitng hudng sau:

e Nghién ciru d6 bén moi kéo cua san pham phun ép nhya khi chiu tai

e Khao sat anh huong thong s6 ép phun tdi d6 bén moi kéo cua vat liéu ép phun.
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STUDY ON THE EFFECT OF LOADING STRESS ON FLEXURAL
FATIGUE STRENGTH OF INJECTION MOLDING PRODUCT

Pham Son Minh?, Tran Ngoc Thien?!

YHCMC University of Technology and Education

Abstract: In this paper, the the effect of loading stress on flexural fatigue strength was researched
with specimens of ASTM D790. ABS materials were used in this study. In the study, the flexural
strength of plastic injection molding products decreases when the impact cycle load value increases.
When the melting temperature increases, the flexural fatigue strength increased. When the packing
pressure was increased from 38 MPa to 40 MPa, the fatigue strength increased. However, when the
packing pressure was higher than 40 MPa, the fatigue strength decreased. The flexural fatigue
strength was only increased when the packing time varied from 0.2s to 0.8s, if continuously
increasing the packing time, the fatigue strength will get the negative effect.

Keywords: injection molding, flexural fatigue, loading stress, molding parameter

1. INTRODUCTION

Injection molding is one of the techniques used in producing plastic and this process actually is the
most practical and cost effective to produce plastic products [1]. For the general aspects of injection
molding, the interested reader is referred to a few excellent reviews and articles that adequately cover
much of the recent injection molding research on on injection mold design [2-8], injection moulding
defects [9-12], mechanical properties of product [13-14].

Fatigue is a phenomenon that causes the progressive damage to materials under cyclic loading. The
damage physically consists of cracks and deformation [15]. The fatigue strength of plastic were more
research. Ho et al. [16] had studied fracture toughness of PC/ABS blend under various injections
molding conditions. The fracture mechanisms were examined with a scanning electron microscopy.
The injection molding condition of filling time 2 seconds, melting temperature 260°C and mold
temperature 55°C had the slowest fracture crack propagation speed. Yakut [17] design gear fatigue
test for PAG6 with fiber glass plastic material. To acquire ideal working conditions with plastic-type
gears, tooth load and cycle period must be selected appropriately. Zike Wang et al [18] The elevated

temperature treatment only brings in slight degradation in the flexural properties of the BFRP. S. V.
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Hoa and Q. B. Nguyen [19] the temperature increase in flexural fatigue testing of sheet-molding
compound SMC-R65 is investigated within a range of testing frequencies from 1000 cpm to 2200
cpm. Variation of the testing frequency affects the temperature increase and, based on 10 percent
reduction in flexural stiffness, the effects of changing frequency on the fatigue lives was not detected.
H. Sadeghi [20] the number of cycles to failure decreased with increased maximum force at all
loading frequencies. Jiang Zhou [21] There is a clear change in slope of S-N trend line as the cyclic
stress is reduced and the influence of frequency on the cyclic lifetimes are not significant in the range
0.89-7.0 Hz.

Here the physical testing for fatigue strength and report the effects of stress and three injection
molding parameters, namely melt temperature, packing pressure and packing time on the flexural
fatigue properties of acrylonitrile butadiene styrene, it is conducted in accordance with the applicable
ASTM standard.

2. EXPERIMENTAL SETUP

A series of experiments were conducted using a Shine Well W — 120B in order to collect data. The
machine offers a clamping force up to 120 tons. The screw diameter is 45 mm, and the maximum
injection mass is 250g. A mold temperature controller is used to prepare the mold temperatures.
Under each set of process conditions, ten shots are made to ensure that the process is stable before
samples are collected. If no significant variation is observed during these first ten cycles, the molded
parts from the next five cycles are collected as the samples for product characterization.

In this work ABS Kumho 750 as a raw material is used to conduct experiment. The materials
were preconditioned at 85 °C for 12 hours using a dehumidifying dryer before molding. Details of
these materials are shown in Table 1.

Table 1. Physical and mechanical properties ABS Kumho 750

MATERIAL PROPERTIES OF ACRYLONITRILE BUTADIENE STYRENE (ABS)

Chemical composition of (C8H8-C4H6-C3H3N)n

Physical Properties

Melt Mass — Flow Rate ASTM D1238 220°C/10kg 35¢/10min

Mechanical Properties

Tensile strength ASTM D638 47 MPa
Flexural stress ASTM D790 63.7 MPa
Flexural modules ASTM D790 2160 MPa

2.1. Flexural Fatigue Testing

Testing machine designed according to flexural fatigue test standards ASTM D7774 -12 at Ho Chi
Minh city university of technology and education are show in Fig.1.Creates cycle fatigue machine
and Fig.2. Fatigue testing machine according to impact load
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The flexural properties of ABS plate samples were performed according to ASTM D790 (standard
test methods for flexural properties of unreinforced and reinforced plastics and electrical insulating
materials. The size of the samples is 125 mm length x 12.7 mm width x3.2 mm thickness which
obtained by injection molding process are show in Fig.3 Specimen dimensions for flexural test
(ASTM D790).

The loads (P) during cyclic three-point bending tests were calculated from:

__ Sba?

P == (1)

Where P is load, S is the flexural stress, L is the length , b is the width and d is the depth of
test samples. Failure was determined according to the ASTM specification as the point at
which the load on the sample decreased by 10% of the original load. Due to limited testing
equipment. The load value applied in this experiment is 500g — 900g.

Experimental process. First, the sample is fed into a fatigue tester according to the impact
load (Fig.2) to determine the original deformation. Next, insert the sample into the creates
cycle fatigue machine (Fig.1) after that the spring impact on the sample with frequency of
the spring is 3Hz, then return the sample to the fatigue testing machine according to impact
load and determine the deformation. The experiment stopped when the sample tried to
deform 10%. The number of times the spring affects the sample is the number of cycles for
fatigue.

2.2. Injection molding parameter test

The five heating zones were set at 200°C, 225°C, 230°C, 235°C and 240°C respectively. All
processing was done with the same equipment by the same setting parameters and level as
shown in Table 2.

Table 2 : Molding parameters

Molding parameters Unit Value

Melt temperature °C 220; 225; 230; 235; 240
Packing pressure MPa 38; 40; 42; 44; 46
Packing time S 0,2;04;0,6;0,8; 1
Mold temperature °C 30

Injection pressure MPa 40

Injection time S 1

Drying time (85 °C) Hour 12

Cooling time S 20

66



3. RESULT AND DISCUSSION

The results of cycles failure at different loading stress and molding parameter were shown in Table
3.

Table 3. Number of cycles failure for loading stress and molding parameter

Melt Packing Packing Cycles to failure (N)
Exp.No | temperature | pressure time 5009 600g | 700g | 800g | 900g
(°C) (MPa) )
1 220 5975 | 4425 | 3650 | 2975 | 2475
2 225 5075 | 4175 | 3450 | 3100 | 2775
3 230 42 5700 | 5425 | 3850 | 3400 | 3025
4 235 6200 | 5500 | 4475 | 3500 | 3150
5 240 0.6 6300 | 5800 | 4525 | 3625 | 3200
6 38 ' 5150 | 4300 | 3500 | 3225 | 2825
7 40 7100 | 5800 | 4750 | 4500 | 4250
8 42 5650 | 5475 | 3875 | 3375 | 3100
9 44 5900 | 4800 | 4150 | 3650 | 3200
10 930 46 6550 | 5700 | 4725 | 4200 | 3950
11 0.2 6050 | 5125 | 4300 | 4100 | 3925
12 0.4 6400 | 6025 | 5125 | 4100 | 3800
13 42 0.6 5675 | 5500 | 3800 | 3350 | 3050
14 0.8 7050 | 6200 | 5350 | 4500 | 4200
15 1 5600 | 4400 | 3800 | 3525 | 3150

3.1. Fatigue strength of product plastic injection molding when under load when
change melt temperature

The flexural fatigue strength was compared with different load and melt temperature as shown in

Figs.4. These results show that the melt temperature has a clear influence on the flexural fatigue

strength. When the load increases, cycle flexural fatigue strength of the plastic reduces. When the

melting temperature increases, the plastic flows easily in the cavity, leading to pressure drop in the

flow reduction. Then the pressure at the welding line increased resulting in increased fatigue strength.

At the plastic temperature 240 celsius degree is achieving the highest fatigue strength.

3.2. Fatigue strength of product plastic injection molding when under load when
change packing pressure

When the impact load value increases, the flexural strength of the plastic - injected product decreases.

There is a change in fatigue strength when changing the packing pressure. The fatigue strength of

ABS plastic samples increases gradually and reaches the highest value when the packing pressure

reaches 40 MPa and begins to drop when the packing pressure surpasses 40 MPa. The reason for this

change is that when the packing pressure is increased, the pressure at the welding line increases,
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making the strength at the welding line increasing as a result of the increased strength of the part.
But when the pressure at the welding position increases too much, it will lead to the formation of
residual stress which is the reason why the fatigue strength of ABS plastic is reduced. Pressurized
pressure value for the best fatigue strength is 40 MPa. Figs.5 present the number of cycles for fatigue

failure at various packing pressure.

3.3. Fatigue strength of product plastic injection molding when under load when
change packing time

The flexural strength of plastic injection molding products decreases when the impact cycle load
value increases. The flexural fatigue strength of ABS plastic samples increases gradually as the
packing time increases, i.e. increasing from 0.2 to 0.8s and maximum setting of 0.8s. But continuing
to increase the packing time to 1s, fatigue strength tends to decrease as shown in Figs.6 . The reason
is that when the packing time increases, the pressure at the welding position increases, making the
bond at this position better than the result that the strength of the test piece increases. On the other
hand, when the packing time continues to increase, the weld line will form the residual stress, leading
to a decrease in the durability of the plastic sample. Pressurized pressure value for flexural strength

of flexural samples is 0.8s.

CONCLUSION

The effect of loading stress on flexural fatigue strength of injection molding product was
studied. The fatigue behavior of this ABS plastic samples has been reported. Based on the results
obtained from the study, the following conclusions may be drawn:

- There is a clear change in slope of S-N trend line as the cyclic stress is reduced.
The flexural strength of plastic injection molding products decreases when the
impact cycle load value increases.

- When the melting temperature increases, the flexural fatigue strength increased.

- When the packing pressure was increased from 38 MPa to 40 MPa, the fatigue
strength increased. However, when the packing pressure was higher than 40 MPa,
the fatigue strength decreased.

- The flexural fatigue strength increases gradually as the packing time increases
from 0.2 to 0.8s. But continuing to increase the packing time to 1s, fatigue
strength tends to decrease.
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ABS Specimen test

Fig.1.Creates cycle fatigue machine
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Fig.2. Fatigue testing machine according to impact load
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§

Fig.3. Specimen dimensions for flexural test (ASTM D790)
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Fig.4. S — N curve of flexural fatigue when changing melt temperature
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