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Development of knife type switch mold & die for chums out

Dae-Jin Kim' - Sung-Joo Choi - Sang-Hyuk Lee - Hyun-Ho Lee Dong-Myung Kim -
Chang-Min Cho - Hee-Jong Lee - Seung-Joo Oh - Yong-Il Kim
Sang-Jin Lee - Hee-Chang Moon - Myung-in Jang - Jun-Hee Woo
Sang-Hyun Kim?"9% Pover TechKyoo-Bok Hwang >’ - Young-Hwan Choi™""o" 7ec
Sun-Kyung Kim
Department of Mold & Die Engineering, Seoul National University of Technology
(Received February 21, 2007 / Accepted May 27, 2007)

Abstract : With the growth of electrical power needs, demand of the knife-type switches in the distribution boards is
increasing. We have developed a knife-type switch which is not currently produced in Korea. The switch was desinged
and a comprehensive tooling for it was also accomplished. A total of two sets of injection molds and three sets of press
dies were designed and manufactured. The parts for knife switches were produced using the tools. Finally, the parts were
assembled together and the switch is now under the test phase.
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Ragn g4 Best 2.

Specific gravity 1.20

Tensile Strength 560 Kg/em™2
Izod Impact Str. Notched 23°C 55

Rockwell Hardness(R) 115

Mold shrinkage(3.2mm) 0.5~0.7%
HDT (18.5kg/cm”"2) 123TC

Melt Index(250C, 2.16kg) 4g/10min
Elongation 80

Table. 2-1 Properties of plastic PC/ABS Alloy
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Specific gravity 1.20

Tensile Strength 640 kg/cm™2

Izod Tmpact Str. Notched (1/8 inch) | 87 kgf*cm/cm

Rockwell Hardness(R) 120
Mold shrinkage 0.5~0.7%
HDT (18.56kgf/cm”2) 125C
Transmittance 89

Table. 2-2 Properties of plastic PC(SC-1100)
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Denstity 847 glec

Tensile Strength, yield 97 MPa

Tensile Strength, Ultimate 315 Mpa

Spot Welding Good

Electrical Resistivity 0.00000640 ohm-cm

Shear Strength 220 MPa

Rockwell Hardness (F) 58

Table. 2-3 Mechanical & Physical
Properties of brass
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Melting Point - Solidus 882C

Tensile Strength 700 - 740 MPa

Yield Strength(0.2% offset) 703 Mpa

Spot Welding Good

Electrical Conductivity 0.076MegaSiemens/cm @ 20C

Modulus of Elasticity in Tension| 110000 MPa photo. 2-5. the photo. 2-6. a slide

Rockwell Hardness (B) 96 electrodes of family core of family

mold mold(lower)
Table. 2-4 Mechanical&Physical Properties of phosphor
bronze
photo. 2-52 family mold®] cavity & 753t

Contact Spring& EFIAFE st Y FS 7] 9J3t Lo g wArtE FxHE B -0.05mmE
A2 A3ttt Contact Spring +3-2 Zj%?}M\:},

Progressive Die®] F4-& ©]&3t5om o|FHA|=
16mmt}. spring back®] thto 2 AlA| | bending
9% Bo} ¢ 2mmAE vPEE O F bendingo] FE
5 3t =534 Y AR bending%mﬂi‘rﬂ
718 A oksf A contact springe] E-U&H 2 fig. 2-7
I 7ro] V-3ARS Zrlgtomx Y Al BE AZA
Hojl 9J3 Bz oz At

photo. 2-7. the slide photo. 2-8. the
cores of cap mold main core of cap

o capFHY A5 29 two-cavity 2 YAFF7L 4
23 wBHA o 2R PAL AT YT F 201 9444
2-3-1. AIZagHE MEs old) uwE WS Ak E cap] AFZ

7Y Qe 91

2-3-2. _E_E“ﬁ S A=t
a2 FEL F 3SetR o] Fo)A4 Y F-F A
AT 4L 93] 25 Progressive Die W4 o2 A

A B ik

photo. 2-3. the cores of photo. 2-4. the cores of
family mold(lower) family mold(cap,upper)

photo. 2-3,4+= family molde] 24 =, 715 &
¢l zo]o]t}. KnifeQ} Uppere] cavityZ} slufe] =
o) 7FEs]o} itk ohie caviy W e A
2 olgd WAz WY, NCF ol&aR: 2
cavity 3 ) -919) S48 o] ch-2e] 7}
T FA HlFS zh=t)h T3 lower core A F
A AP ZAS nEske YAt Ao g Aase

.

e =

photo. 2-9. a die of Knife

photo. 2-9= Knife®] F&<] Eolth A &40
Pilot PiercingS A 2o 2 npx] gt cutting7hA] =AH]
o7 3= Pilot Pine stripe] &+ £k &3 0}7]
w ol vk H5-9) Side Cut B F7F &
8o FoaM swipe] Bl LTbE AL ov;ng
A0l ol AYUE s HIh

O-L/

o

— 200 —



photo. 2-10. a die of Bracket

photo. 2-10+= bracket Die®] T.Folt}l A AE
3l Knifee} val7Fx] 2 812 Pilot Pin}2lS- X els)
Fom HWMnAS g EEAZL Burringd A o]
2= Zo] EA o]t} Burring a4 H?} Piercing 2]
AARS AR Al AFAlL o8 72

oh‘. e

d= D -2h(t*03) - (1) (D=Buming®7, h=30|, =A|%F7)

photo. 2-11. a die of Contact Spring

photo. 2-11= Contact Spring Die®] ¥ <ojrh o
HEA Q1 Piercing®} €A Bendmg%} AL Eg| AEo)
AT e A 9 ENiEFE 340] 1es)
=4 %7] Aol Spring Back@ A4S #2317
A3l # w3Ee Fooh a2-d olEA =¥ Knife
7 A EE ?—-51%]101L ]
E} w24 Bending &7 < & }

S ERICEE R o

B8 130 A2 6 2
] )& Knife AF] -

AA

o)L

] TS -
A
Tl

2

2. KSTA 1A% o] 2l Cover Knife Switche}=
Arls A HAE el FIA A den
2 A AL AbFo] Z1Al HE daAlge] FaET)
g AE 822 Table. 2-5¢F 7t}

s =3 71E

on / off /|FHAH 100003)
/A AlY ARy A%
2000V A A3 A} A%
25 RN g -10 ~ 5C
2 2TAY 25 ~ 70°C

4-1. M= 27}

P A
A 1,513
ZeH| 550
A ik 2]v](8%) 121
Az 7} 1634
0] £{(8%) 130
A 1,765

Table. 2-6 the conditions of reliability
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