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A Study on the Rapid Tooling Using Metal Powder Filled Resin

Peom Su Kim *, Hae Do Jeong ~*, and Won Byung Bae ~

ABSTRACT

The rapid Tooling technique is classified into two methods: one to directly utilize the model which was made by
rapid prototyping technologies for dies, and the other to make a transferred type using the model as a master model and
create dies and molds using it.

In this study, the A/ powder filled resin was made several mixed ratios and meshes sizes, and applied to slurry
casting. And, variation of mechanical characteristics such as the shrinkage rate, the tensile strength, the elongation, the
hardness, and surface roughness, are measured to compare. Consequently, as higher is the powder mixed ratio and as
smaller is the grain size of the powder, the mechanical characteristics of the final mold are improved. Finally, the metal
short fiber which can be fabricated easily and cheaply, if the self-excited vibration of an elastic tool, was also applied to
slurry casting. It has been found that the hardness gets higher, while the shrinkage rate lower, if mixed with short fiber.
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Table 1 Mesh sizes of used Al powders

Powders Mean mesh size
AAL-80 209.80um
AAL-100 154.31 um
AAL-325 20.20um
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Fig. 2 Short fiber formation region

Fig. 3 Photograph of Al short fibers
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Fig. 5 The process for AFR tooling
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Fig. 6 Final AFRs for changing powder mixed ratio
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Fig. 7 Final AFRs for changing mesh size and mixing
short fiber
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Table 2 Shrinkage rate of final AFR molds

Exact Measured Shrinkage
Materials value value rate
(mm) (mm) (%)
AFR-20% 63.41 -0.529
AFR-40% 63.55 -0.314
AFR-60% 63.67 -0.119
A AFR-80 63.75 63.64 -0.173
AFR-100 63.67 -0.119
AFR-325 63.69 -0.091
AFR-P 63.67 -0.119
AFR-P/F 63.74 -0.016
AFR-20% 119.33 -0.563
AFR-40% 119.59 -0.344
AFR-60% 119.73 -0.223
B AFR-80 120.00 119.70 -0.252
AFR-100 119.73 -0.223
AFR-325 119.75 -0.212
AFR-P 119.73 -0.223
AFR-P/F 119.88 -0.104
|
L b
Fig. 10 Measured positions
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Table 3 Results of the tensile test

Tensile Elongation
Materials Strength (%) &

(MPa) ¢
AFR-20% 38.0 3.81
AFR-40% 41.0 343
AFR-60% 43.0 2.58
AFR-80 46.0 3.00
AFR-100 43.0 2.58
AFR-325 340 2.07
AFR-P 43.0 2.58
AFR-P/F 31.0 1.65

3sdx

4 FE&EEL EgsAEY 4 =E MICROMET
210001k HA2 ARV ZAsET. WA,
7} ZrolPES Ao F& JMe3 Av|E dast

F, EEAT R AAE AR ARG Fulste A



Ags - ey

% .

FxAdyesiA A6 M6

ot 2
ZaY Zolzb woh. 1A, ZH &)
2 YA 422 sTuE SAHsI, 1 HAw
Fig. 11 o YehHA
Fig. 114 &% E4FH Fev &7
o wt FAFol deEty] Wi,
FAG Wgoz dA BFo= 534
Row, I, B EFFol FUtEsE
7y Z71EeY. ey, &3 Aule E
SHY BEe QAZE B & e ez,
E3std Ax7F Frkehv, o ERFFel =
AA Aol7b YA @2 A Pz W
sho] @ A= SHUL £ &
Az wpvtAE EEEE
AE9 o7t UetUrlE kAT, 1 ezt 1

7 2R 4% 9A o
1

jatal)
e
oY ox ofj ot

Yoy
Ao & k8 2 o

oX

Ar ox
RN

BA A dERA Gkt 0% B B 21
AP A, AEE EFpTe] Ymel AA
Qe WA REE T 5 AT PHRE £

AFR-P/F ¢ Z%%ke] 383HV & Mnﬁﬂog o}F
AA vebgoh ol dARFY AEe Al 7075 2
A7t & A1, Ax 54 A,
2g RRo M9 AErt Eito] X3
o Axr o 27| gt}

ol e AL EFAHL B, Axr FX

mo‘_(:
e
L
st
S
i)
)
)
2
H

SECER

40 38.3

30

Hardness (HV

10

0 e
__ AFR-20% AFR-40% AFR-60% AFR-80 AFR-100 AFR-325 AFR-P AFR-P/F

Fig. 11 Vickers hardness of final AFR molds

42

Table 4 Surface roughness of final AFR molds

(Unit : zm) Ra Rq Rmax

x(‘)‘;‘:lr 0.040 0.051 020
AFR-20% 0451 0.570 274
AFR-40% 0322 0.388 1.80
AFR-60% 0317 0.365 1.33
AFR-80 0343 0470 2.50
AFR-100 0317 0.365 1.33
AFR-325 0.162 0.200 0.88
AFR-P 0317 0365 133
AFR-P/F 0265 0323 1.56

AAEE AE Yl Jurt Hes $83 3
ojth. ¥ AddAMe AFE 74 AP HF o
HE W9 o8 YR NA dFsiA SA 5o
429 e BYE AAVE FHeHw, 2 ARE
Table 5 ol e} S,

Table 5 & B3 £¢ £338 54 49 ¥
ot Z3lero] JHE BS AFR-60%°1A Ra & 0317
tm, Rq & 0365 ym, Rmax & 133 m% 7} 24
et BYd ERFoR QJEs ve 2y
38 A, d=0t A& ELs EREs
il 71%‘71 %*éol FHES ¢ F dth
AFR-325 2] Ra 9 Rq, Rmax A¥7} 744
A AA7] §4& Jehdle AL mAE £28
A71A ¢, olF F EFHUASE Ve
Af7F %9 AFR-PFE= Ra9 Rg:e EW 7
717} ¥ &A% Rmax & © A vEbTh
AztE SdF7 AHSE B2l vls Helrt
3 A1, A7 A7) Wi ddHes A
BEo] AR AlojAlelE A &AHe el
o, AH7E Bo] B RelME 5EI 2 ®
| AA7E YERY] gEojth

ol e ¥W AV EAES E W, A& 3
F8e AAl EAe] ofF fF3lv, FEE &Y
Aol E8F0] BE4E, TPELY 4=

AgFE 1 B4 TML%’% & T+ AL
a3y, olaig BW AAY] BEA4L HA FHL

o

0?-
M ofl rf i O

s}
yad
L
Lo



R DN

Aoz .

T E2ETHA A16d AMex

]
>4

F7t

5 Azd HF pelysed Anelmz,
Azl Azd vhaE mde] UG OEE
% 2ol M Fos
4. 8§ M= HE o

FE5EY TR AGEY F2E B
A& G A2 FRE FTTF A FEHY g B
dol=2 Halede nd Y8 AFE FY9 A
zhol) A £-3)51 ).

Fig. 2€ ZAZ FZZ 7told AR o]&H
wva 2 ¥4 243 £ I 53 A

¥ HZF AFR o]y Apglolth. BIZF 2to]Yo]
A%E & 7He BC 424 zos quns
BAFE F2 ool 111%3 AAE7 gleels
AA AFolvd FET Jdod, MA FHL ol%
ste] Z¥oly AEL AN d 5 vk E=3
TEEF 58S ®Ud dEo] Hol v|E9 dHat
HEoRe AR olF ol F¥er B ¥
BE& B8 AF e HEE 178 A 1Y,

GFUE £T EHFAE Al 192 F 29
o]t

(a) Real die(Master model) (b) AFR mold
Fig. 12 Applied example 1 (golf ball mold)

(a) Master mold made by SLA

(b} AFR mold
Fig. 13 Applied example 2 (turbine blade mold)

(a) Mold shaped master model  (b) AFR mold
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(a) Transferred shaped master model (b) AFR mold
Fig. 15 Applied example 4 (lower mold of CRT)
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