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Topic 13. HE THONG THAO UNDERCUT

V.

Gioi thiéu chung

Undercut mat ngoai

Undercut mat trong

Xilanh thly lyc thao undercut

Ren trong - ren ngoai



|- Gi¢i thiéu chung

Undercut l1a dac diém hinh dang san pham bi vwéng, ngan khéng cho lay

san pham theo hwdng mé khudn.
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Undercut thanh bén Undercut dang tron xoay




M6t s6 undercut dién hinh
» GO trén 10i
» Ren trong hoac ren ngoai
» Dang thung tron
» COn nguoc
> Ra&nh trén bé mat trong cua vat thé




I- Gidi thiéu chung

Nguyén ly thao undercut

> Nhirng bé& mat c6 undercut trén san phdm dwoc tach thanh nhirng bé mat 16i
riéng biét va rat theo hwéng khac véi hwédng mé khubn dé gidi phong san
pham.

> DOi v&i nhirtng undercut nhé va vat liéu da déo thwéorng ding phwong phéap
day cuwéng blrc dé 1y san pham ra khdi khuén ma khéng can dung céac hé

thong 16i mat bén.



|- Gi¢i thiéu chung

Nguyén ly thao undercut

LOI MAT BEN
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Khuodn & trang thai déng
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Khubn ¢ trang thai mo



Nguyén ly thao undercut

PAY CUONG BUC

L

Pay cwdng birc bang tdm thao

NECESSARY OUTWARD
HOVEMENT ALLOWED
OUE TOSQUARE EDGE

‘ Tam day



1. Téng quat: Hé thdng truot (slides) thwérng dwoc st dung dé thao undercut
phia ngoai.

Khuén cai Chét xién

(a)
Khuén déng (b) (c)
Khudn mo, con trugt kéo iy chi tiét
ngang doc theo chdt xién



lI- Undercut mat ngoai

SPush Back Spring FPart

A —
ot

Slide Core —

Angular Pin

T

;ts 7 Locking Block

Core Stop Block

Céc thanh phan co ban
cua mét hé thong 16i trwot

Chot xién > Goc nghiéng clia chot
Xién hgp voi phuwong dirng thwong
khoang 5—28°

L&i trrot: LA mot phan cla khudn tao
hinh chi tiét
Ray dan: gitr 16i trwot

Tam chdng mon: tao bé mat cho 16i
truot di chuyén

Co cau git: gitv 16i trwot tai thoi diém
khuén mé hoan toan

Khdi ném: khéa 16i trwot dirng yén
trong qua trinh phun ép



lI- Undercut mat ngoai

E‘I:’ush Back Spring Part

v | » S:db6 sau undercut
A > S1: hanh trinh khoang truot
Slide Core — > a: géc nghiéng clia khdi khoa
A_ngm%i 4 A > B: géc nghiéng clia chét xién
< N —— » S1=S+5mm
> a=B+(25)
>

:‘;5 7 Locking Block, . i
Khe ho gilra 16 va chot xién

H\ I thwdong: 0.5 mm

Core Stop Block




lI- Undercut mat ngoai

2. Thiét ké

a. Chot xién

==

» Thuwdong st dung thép C45, do6 crng sau khi téi la 35HRC. Hay vat liéu T8,
T10, do cirng sau khi téi trén 55HRC.

> Lap ghép gitra chbt xién va tam gidr 1a H7/mé.



lI- Undercut mat ngoai

b. Con truot
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lI- Undercut mat ngoai

c. Ray dan: Ray dan thwdng dung mdi 1ap H8/g7. Chiéu dai ray dan phai
I&n hén 1.5 1an con truot.
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lI- Undercut mat ngoa
d. Co cau dinh v



lI- Undercut mat ngoai

e. Khoi ném
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lI- Undercut mat ngoai

3. Tinh toan
a. Lwc kéo
- Trong qué trinh phun ép va lam ngudi, san pham nhwa bao & ngoai 16i va thé

tich co lai. Dé thao phai thang lwc co rat va lwec ma sat.

- Cong thure tinh lwe kéo: F = pAcos(f — tana) / (1 + f sina1 cosa)

Trong do:

p: Uimg xXuat co rut cua san pham nhwa. San pham nhwa
dwoc lam ngud1 trong khuon 19.6 MPa va duoc lam
nguo1 ngoai khuon 39.2 MPa

- A: dien tich mat cua 161 bao bo1 san pham nhua (m-)
- o1: goc thoat khuon

- F: Iuc keéo (N). Lwc uon cua chot xién: Fy =F / cos o
(Trong do: o 1a goc nghiéng cua chot xién)



lI- Undercut mat ngoai

b. ng cach truot

Théng thwérng, khoang cach trwot dwoce tinh bang chiéu sau cla 16 cong thém
khoang cach an toan thwong la 2 3 mm.

Cong thire: S = H.tana + (2 3)

Trong do:

- H: 1a hanh trinh m& khuén dwoc yéu cau bdi chot
xién dé hoan thanh khoang céach trwot (mm)

- o goc nghiéng cua chot xién

- S: khoang cach trwot (mm)



lI- Undercut mat ngoai

c. BPwdng kinh cda chot xién

- Céng thire tinh dwdng kinh chot xién
d=(Fb L/0.1[ob] cos a)1/3

Trong do:

- a: goc nghiéng cua chot xién

- Fb: Iwc udn cua chot xién (N)

- [ob]: rng xuat udn cho phép, thwdng l1a 140 MPa cho thép cacbon



lI- Undercut mat ngoai

d. Tinh toan chiéu dai cta chdbt xién
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Chiéu dai ctia chot xién



1. Gidi thiéu: Chot xién (lifter) thwong dwoe dung dé thao undercut phia trong.
Khi tdm day tién vé phia trwdc, 16i thao 1dng di chuyén theo hwdng day chi tiét
dé thao phan undercut.

Khuon cai
Chét day

Chét xién

(b) (c) Chi tiét dugc
Khuén déng Khuén mé thao nho chét xién



M6t hé thdng chbét day xién co ban gém cac thanh phan sau:
> Chbt xién

» Khép ndi U
> Khép ndi T

CORE BLADE

U-COUPLING




LMILIFTER TRAVEL =
SxTAM OF AMGLE "A"

Trang thai lam viéc cua lifter khi déng va m& khuén
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Relief @ 3 =~ 5 mm

A

\\\Lnnsa Core
Slide Rod Part

- B: do sau undercut

- a: gbc nghiéng cua chot xién

-A=B+(3+5mm)

Vi du: néu hanh trinh H= 150 mm, B = 8.1mm
Co:A=8.1+5=13.1mm

Goc nghiéng cta o= tan™ (A / h) = tan™(13.1 / 150 ) = tan(0.0873) = 5°



[ll- Undercut mat trong

2. Thiét ké 16i trwot clia chdt xién
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> Mat bén trong cuda 16i rat, mat trén ctia chot xién nén thap hon 0.05 + 0.1 mm

N

bé mat tam 16i.
» Goc nghiéng cua chot B nén lay trong khoang 5 25 |, con géc dan huéng a

trén 16i rut cla co’ cau nén nhd hon hodc bang B, a < B.

> Khi ma sat trwot xuat hién gitra chdt xién va tAm giv cha tAm day, can phai
t6i ctrng bé mat dé nang cao tinh chdng mai mon.



Thao I16i mat bén bang xilanh thay Iwc



V- Xilanh thuy lwc thao undercut

Core Pull Action Requirement "
= /
Example is a B-Pillar With 3 Holes In The h:-:":\; P"/‘ =
Side Wall Not Open To Die Draw a _,-"‘i‘ -
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Cylinder Retracts Pin
Mold Opens
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1. Thao ren bang 16i gap

COLLAPSIBLE CORE

< D-ME
Every step of the way




1. Thao ren bang 16i gap



2. Dung thiét bj thao ren
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3. Thao ren cuwdng burc







Questions?



