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CAC LUU Y KHI THIET KE SAN PHAM NHUA

Part Design Factors

o Overall part design complexity

- ‘ » Wall thickness variations
N

« Design features:

= Ribs = Bosses
= Gussets = Chamfer

- = Flanges = Radii



1. Bé day san pham
Bé day chi tiét nhwa anh hwéng trwc tiép dén:
v D6 clrng virng
v" Tinh cach dién
v" Tinh chju nhiét

v Dén thdm my

v' Gia thanh san pham

http://www.hanoiplastics.com.vn/thung-chua-cong-nghiep/thung-chua-a6.html



1. Bé day san pham

> Anh hwéng truc tiép dén thoi gian 1am ngudi sdn pham

Minimum Cooling Time (T,)

oo

t2 5 | B

T. = — In |— | ——
o 72 T By = T

e A

t = Wall thickness

a = Thermal diffusivity

T, = Melt temperature

T, = Mold wall temperature

T. = Ejection Temperature




1. Bé day san pham

> Tranh thiét ké thanh chi tiét qua day, cac khuyét tat lién quan dén bé san

pham: l
! 1 - I ¢
T l‘ DoABDIDLRD
Vet iom L6 trong
Issues after Solidification
Thicker section will Development of thermal
::ag: much time to stresses

Thinner section will
cool first

Hién twong cong vénh & san pham

) D6i v6i san pham nhyra bé day thuong tir (0.5 4) mm.



Section A-A

Issues during flow

> Thiét ké san pham co6 bé day cang dong déu cang tot. Néu chi tiét co bé day

khac nhau co thé gay ra khuyét tat dwdng han va 16 khi trén sédn pham.



1. Bé day san pham

> Trwdng hop chi tiét bat budc phai co bé day khac nhau vi chrc ndng cda san

pham thi can thiét ké doan chuyén tiép hodc thay dbi thiét ké.

g

Radws or fillot

ENEN

Section A-A

Methods for gradual transition between changing sections

Cored ot




> Khi thiét ké doan chuyén tiép & dang chamfer can lwu y:

e S Gz

Khong t6t T6t nhat
~—— : Chi hudng dong chéy cﬂa nhya Idng.




> Cach khac phuc hién twong cong vénh:
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1. Bé day san pham

INCORRECT CORRECT

Part redesigned with thin walls

Part with thick walls

INCORRECT CORRECT

— —_— — —

Non-uniform wall thickness (11 # t2) Uniform wall thickness (t1 = fz)



2. Goc bo

Wrong

Correct

Flow with turbulence
at the corner

Smooth flow at the
corner



» Céc khuyét tat thwong gap:

-

Vét nirt Vet khia hinh Nép gdp bé mat



> Hiéu qua thiét ké v&i bo cung:
v’ Gidm sw tap trung rng xuat
v' Giup san pham dwoc lam ngudi dong déu hon
v' Gidm kha nang san pham bj cong vénh

v Gidm can tr& dong chay 1am cho nhwa dién day vao ldong khuén toét hon



> GOc bo nam trong khoang 25-60% bé day san pham, tot nhat 1a 50%.

> Tranh céac trwérng hop bo cung lam cho chi tiét quéa day hoac qua mong

Qua day Qua mong




INCORRECT | CORRECT

Lm— b P a——— L— BT ——

Sharp corner Rounded corner



3. Gan

INCORRECT CORRECT

=)

-—— -

Thin wall of thickness t with ribs

- ———-

Thick wall of thickness t

» Muc dich s&r dung gan (Rib or gusset):

v’ Tang dod cirng virng cho sédn pham

v' Tang kha nang chéng ubn clia sén pham

http://mww.hanoiplastics.com.vn/thung-chua-cong-nghiep/thung-chua-b1.html



3. Gan
> Lwu y khi thiét ké gan:

v' Cé&c gan nén thiét ké song song

v Nén dat doc theo mét hwdng dé

tang cing virng )
Cac kieu dat gan

v Chu y dén lyc tac dung khi thiét ké hwéng cla gan

INCORRECT CORRECT

— o — =

Incorrect rib direction under load F Correct rib direction under load F



3. Gan

» Céc thdng s6 co ban can chu y khi thiét ké gan cho tAm phang:

RID Designn

2(p) &
)

# thickness . ;
# length |

# radius
# angle R\ )




3. Gan

> Khi tang gié tri ban kinh (hay tdng bé day gan) dan dén cac vét |dm trén bé

mat déi dién gan:

increased rib radii tend to
create Sink Marks




> Lwu y khi chon céac théng sb cho céac loai gan:

v' Gan tang ctrng cho cac tdm phang chiu udn:

7]
t=(0.5-0.8)T ‘
h<3T h
r=(0.25-0.5)T ,
® = (0.5-1)° W %%;7 z,
S>2T




v' Gan tang clrng cho cac tm goc:

A=(0.5-0.7)T
B>2T
C>2T
D >2T




v' Gan tang clrng cho céac vau 16i:




» Tao gan chéo tang cing virng = tang kha nang chdng lai rng suét.

> Tao gan gap nép tadng do cirng virng va tinh thAm my.




> VAu 16i trén san pham thwdng dung dé bat vit hay 1a cac chét két hop vai 16

trong qua trinh 1ap rap.

> Bé day vau 16i nén nhd hon 70% lan bé day dat vau, néu qua 1&n sé tao vét

|6m trén san pham & mat dbi dién.



4. VAu 10i
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M W > 0.5T risk of sink marks

> Ban kinh ngoai chuyén tiép nhé nhat nén bang 25% bé day dat vau hoac

bang 0.4mm dé gidm (rng suat.

> Cac goc cdn ngoai nén nhd nhat 0.5 va cén trong nén nhd nhat 14 0.25 .



4. VAu 10i

_; Corepin Boss Design #1
_L—W too short
Core Pin: Too Short

/\ Wall Thickness: Too Thick

Thick Section

\ « Longer cooling times
« Higher shrinkages
e Deeper sink marks
@ O  Possible voids




4. VAu 10i

Core pin Boss Design #2

too long

Thin Section

« Filling hesitations

e Short shot

« Pin hole entrapment




4. VAu 10i

Thick Section

Core pin
length
optimized

Extra radius

/

Boss Design #3

Core Pin: Optimized
Wall Thickness: Too Thick

* Longer cooling times

« Higher shrinkages

* Deeper sink marks

 Possible voids




4. VAu 10i

Core pin Boss Design #4
length
optimized Core Pin: Optimized

Wall Thickness: Normal

Normalize cross-
section thickness
/ slightly
increase wall
thickness

Appropriate radius




4. VAu 10i

Core pin
length
optimized

Reduced
nominal wall

. Negative radius
thickness =

Boss Design #5

Core Pin: Optimized
Wall Thickness: Reduced

» Minimize shrinkages

e Minimize sink marks

* Less possible voids




4. VAu 10i

Boss Design

* Successful boss design
incorporates height,
thickness, hole depth,
and blend radius

« Avoid thick or thin
sections

* Minimize cooling
times, shrinkages, sink
marks, and voids




> Mat dbi dién dé bi khuyét tat Sink mark

X

Sink mark



> Céc vau I6i dat xa thanh sdn phdm nén thém gan tang do cing virng.

Thiét ké vau két hop véi gan tang clrng virng



4. VAu 10i

> Thiét ké vau két hop v&i gan tang cirng virng

INCORRECT CORRECT

-— —_——— -_— - — N a———

Isolated boss Isolated boss with ribs (left) or gussets (right)

INCORRECT CORRECT

- b > — e - —— e

Boss in corner Ribbed boss in corner



> L6 khong subt
v' Chiéu sau 16 khdng vwot qua 3 1an dwéng kinh 16

v' Bé dai thanh 16 ddéng déu, khéng cé cac goc sac nhon.

— | =D <5mm- |, =D >5mm




> L& subt: Khodng cach hai 16 hodc khoang cach 16 so v&i mép ngoai clia san
pham nén bang hai lan bé day hoac hai lan kich thwéc Ién nhat do theo chu

Vi 16.

S = 2t or 2d (whichever is greater)



INCORRECT | | CORRECT

L —— BT ——— — T amea—
-—

No draft angle Draft angle (6)

San pham bj ket trong khuén San pham thoét khudn dé dang

> San pham coé gan, vau 16i, ranh sau... nén thiét ké goc vat theo hwéng mé

kKhuon.



6. GOc thoat khudn

> Gié tri géc vat phu thudc vao dd co rat clia nhwa va chiéu cao vat. Nhwa cé
do co rat Ién thi goc vat co thé nhd va nguoc lai.

Chi tiét khong goc vit Chi tiét cé goc vit
0. SD\Im
Khong ding Ping
Khing dung
Khong diing bung

sl | 0.50Min



> Ren cho san pham nhwa déi khi khéng theo tiéu chuan cho dé ché tao.

> Ban kinh ren va chan ren nén I&n nhat dé tranh tap trung ng suét.

Bién dang ren thwdng ding thiét ké cho san phdm nhua



» Doan cudi ren nén lam tron tranh tudn ren va hw ren.

Sai Pung

» Tranh thiét ké bwdc ren <1mm dé tranh tudn ren va dé ché tao.



> Khi thiét ké ren con nén thiét k& nhw sau dé mdi 1ap ghép kin hon.

> Khi thiét ké ren nhwa 1ap v&i ren kim loai, nén thiét ké ren ngoai cho san

pham nhwa va ren trong cho kim loai.




8. Undercut




> Undercut la két cau trén sdn phdm ma cé hwéng thao khudn khac voi

hwéng thao khuén ctia san pham.




8. Undercut

> Undercut c6 thé nam phia ngoai hodc phia trong san pham.

<[>

<
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Undercut ngoai
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=/

\\_‘_—’/

Undercut trong



8. Undercut

> Bién déi mét undercut trén chi tiét thanh mot chi tiét khac ma khéng co
undercut.




8. Undercut

P

Part redesigned with slot




v’ D6i v&i mét chi tiét yéu cau 16 subt.

e

Through-hole in part cannot be An equally functional redesigned part
molded with straight-pull mold without undercuts can be molded using
telescoping shautoffs

Hole drilled

in secondary
operation

N
-




v' Chi tiét c6 then cai thédng dung.

TOP VIEW TOPVIEW

|

o DAi vai phia bén trai: khéng c6 goc cén, nhirng bé mét song song

vOi khudn sé trwot Ién nhau

o Dbi voi bén phai: c6 goc cdn nhivng chi tiét bi bit s& dwoc cai thién



Questions?



