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Development of 1-PIM standard mold with exchangable insert core
in order to manufacture micro pattern
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Mold & Die R&D Group, Korea Institute of Industrial Technology*
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Abstract: Increased demand for parts with micro-pattern structure made of metals, ceramics, and composites in various
fields such as medical ultrasonic sensors, CT collimators, and ultra-small actuator parts. Micro powder injection molding
(PIM) is a technology for manufacturing micro size, high volume, complex, precision, net-shape components from either
metal or ceramic powder. In the present study, a standard mold with a variable insert core capable of producing various
micro patterns was investigated. An injection molding test was performed on a standard mold using a line type
micro-pattern core having an aspect ratio of 2, a slenderess ratio of 70, a pattern size of 200um, and a pattern spacing
of 150um. During the filling process, the deformation of the mold with large aspect ratio and slendemess ratio was
analyzed by the experiment and the numerical simulation according to the position of the gate. We proposed a mold
structure that minimizes mold deformation by gate modification and enables uniform pattern filling behavior.

Key Words: exchangerble insert core, micro pattern, micro PIM, standard mold.
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(@) Schematic diagram  (b) Line pattern insert design

(c) Electroformed mold insert
Fig. 2 Fabrication of Ni-Fe mold insert with line type micro
pattern structure
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Flg. 3 Drawing of Standard mold

vpolaz el 24 Y2 7PHE JME 2
ol& A-gskslon, IME FojolA FPA7} ws
g TEE 7PN Qo] Wme] ZhA wjEe st
A FArh AlClE A= A AY ¥4 TS
Asl 2k, o XS skl AolE AAE A
dataem, Alewd 2 248 T8 O AEF
o] A& WA, @ AR AbelE AR =, O A EE
o) 4EA S, @ gl w9 dE A, © 4
P A ALe Y 52 2T F A% =

= H]O]E @ U]oiq.]7 /\1 OJ?—Sﬂ U]:\E
A% FRlE R0 @ A FA
G2l whet ?xﬂmd A
gﬂv&, % 3%, b8

gﬂw Sl
X

1>
rlo
e
N2 g

O
r’l
nE
u&
gﬂ N
)y
=
o
g b

Qﬂoﬁzm
ofh
L:L

o2 T

Z*%o}oi
Al w5 ﬂ}cﬂai Al z:0] 53
& %7 F¥o= AFarirh. UV-lithography 714k
nlo]AR wjH M= A%y AFEFE B3 il

Wl mhel A dd el Aakste] A E o]
A 2sle] 28 53-8 93 T TS KT
2 AAEG. vlo] AR wele] slAly]&e oA
npola® o] HEFA dom, T3 BE
FEE ARste] AME 3o} whre] g vt
olzz wEle] Ago] b5tk AEe dg
Zat7] gk o] Ay A 2 dHA XE HASS
31, i S substrate®] A= 2~3mm FEL

AT 58 AlPIE( 906 x 4 712y chamber
2 23 7fs vE2E AT 9 H43) 8 5 9l
3, npo] AR Il AFEA| HE—E‘ 3 o] AE WU
(1.0 x 12 7Ny 283tk Fig 33} 4= 242 3%
Z 239 AN AAEHT AZE w3 Folu)

+>
29 r
}{u ﬁ m[o

Fig. 4 Standard Mold and important parts
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Fig. 5 Vertical type injection molding machine
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(a) Molded part
Fig. 6 Molded part of line type micro pattern

(b) Schematic diagram of flow
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a) Design of oool|ng and runner system
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) Mesh generated model for simulation
Fig. 7 SD model and mesh for injection molding analysis
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Fig. 8 Filing pattern as function of time

Fig. 9 Improved gate location
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Fig. 10 Filing pattern of improved gate location mold
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