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A Study of Factors Affecting on Brass Clay Forming Process
by Sculping
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ABSTRACT
This research aimed to study the factor affecting the brass clay forming process by sculpting
and applies with the method of factorial design of experiment and using the statistical program to

analyze and transform the result to find the optimal conditions for forming brass clay. The study starts
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with leamning about controllable factors. The four independent variables were the type of binders,
percentage of binders used in mixing, temperature and duration of sintering. The results of physical
and mechanical properties obtained were analyzed and sorted the optimal condition to select the
most optimal condition for forming the brass clay. It was found that the most optimal condition for
forming by sculpting is carboxymethylcellulose 1% sintered at 900 Celsius for 1 hour. This condition
has volume shrinkage after forming about 0.76%. The physical characteristics of workpieces after
forming and removing the binder have good stability, no separation of layers or cracks. After sintering,
the workpiece has completely combined and the volume shrinkage was 17.4%. The density was 5.31
g/cm® and the surface hardness was 37.73 HV. The result of applying the aforementioned conditions

by sculpting shows that the clay has the flexibility and be able to sculpt to any shape easily. Besides,

it can be applied together with stamping, cutting, rolling, patching and forming.

Keyword: Factorial design, powder metallurgy, metal clay.
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saa 1
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Analysis of Variance

26406 26406 5639 0000
0.1967 00983 210 0132

fEWM
Square

Source DF Ad)SS AdMS F-Value P-Value
Model 12 258120 21510 4593 0000
Linear 4 215307 53827 11495 0.000
viladnkran 1 12813 12813 2736 0000
wakidusdnsan 116834 16838 3595 0000
Qoanndl 1 159255 159255 34009 0.000

1

2

01885 0.1885 403 0049
00082 00082 017 0678

waidusdnirmuwafiduddnrau
wOOMO TOION

1
1
2-Way Interaction 6 40846 06808 1454 0.000
viadunan woliduddivean 101921 01921 410 0047
viadnsran aannd 1 25925 25925 5536 0.000
vladnian soom 1 00837 00837 179 0.86
wahiduddnirmuaannd 1 03695 03695 789 0007
wahiduddnirmurrornm 1 00798 00798 170 0197
acannil nonoa 1 07671 07671 1638 0.000
Error 59 27628 0.0468
Lack-of-Fit 23 09098 0039 077 0744
Pure Error 36 18530 00515
Total 71 285748

Model Summary

S R-sq R-sq(ad)) R-sq(pred)
0216396 90.33% 88.36% 8539%
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nnsmadadeiiunzaulagldied du
Response Optimizer wu31A1993 87 inunzaud 5
susuiSsannarunuwiuinlutes Tneaadid
Mz auniiga de viaduszaud 1 ude
CMC Wosidudfuszanu 1% wduinesiigumgdl
900 psmaldea \Junan 3 $alus AAuvuiy
WiAv 6.10 g/cm? Taefinianuiswelasiuwiniu

0.873 (faguil 11)
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Response Optimization: aunuiwiu

Parameters

Response Goal Lower Target Upper Weight Importance
AMumnuie Maamum  3.88375 642 1 1

Solutions

viad  wWofidud o Aanumnwiu - Composite
Solution dustani _ dastani aamndl va Fit_ Desirabilit
1 1 1 900 3 6.10000 0873829
2 1 1 900 2 591500 0.800887
3 1 2 900 3 5.89000 0.791030
4 2 1 900 3 581826 0.762745
S 1 2 900 2 581500 0.761459
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Analysis of Variance
Source D
Model 1
Unear
sladan
wehiduddnirmu

F__AdiSS AdjMS F-Value P-Value
2 125846 10487 30347 0.000
4 122059 30515 88302 0.000
1 117591 117591 340280 0.000
1 1093 1093 3164 0.000
1 1372 13.72 N 0.000
1 2002 2002 5794 0.000
2 050 025 072 0492
1 018 018 051 0476
RO RO 1 032 032 092 0341
2-Way Interaction 6 3738 623 1803 0.000
sladuran wahiduddnan 1 186 1186 3431 0000

1

1

1

1

1

9

3

6

1

Qonndl
wowom

Square
A

v, i W L w

viadnianaunni 533 533 1543 0000
vladnkran e 17.09 17.09 4945 0000
wafiduddsauaangd 145 145 420 0045
wahiBuddnirmu ronom 0.19 019 054 0464
aampil*szozom 146 146 423 0044
Error

5!
Lack-of-Fit 2 818 036 105 0440

34

7

Pure Emror
Total

Model Summary

S R-sq R-sq(adj) R-sq(pred)
0587853 9841%  98.08% 97.60%

JUT 13 MFARTIEiauulsUTINTeeAn

Ysumsgngute

nnsma1daded ianaulaeldian du
Response Optimizer wu11a1Ua9 87 1nangausl 5
duduisesnAUTuInsInsudegluunn lnea1ndl

< N a o < M

ANULITaNNINTgn Ae vladiuszaiuil 1 vise
CMC Wasiuddiuseanu 2% wdunesiiounad
900 aerwailua 1uwaan 2 alus Arusunsgngy
Wawindu 0.255 lagdaranuianealasiuminfu

0.993 (fsgUil 14)

Response Optimization: Ysuiasswsutila

Parameters

Response Goal
Yhnasgnauda  Minimum

Lower Target  Upper Weight Importance
0.18 124156 1 1

Solutions
Yhnass

wiady  waditud stz wowila Composite
Solution dsta  énlstan aamndl vl Fit_Desirabilit
1 1 2 900 2 0255 0.993870
2 1 3 900 3 0.290 0.991010
3 1 2 900 3 0295 0.990601
4 1 1 900 3 0.300 0.990193
L 1 3 900 2 0.320 0.988558

JUN 14 dvivanUadeiivinganin1sananan
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AaermaudTigamiinisin 900 ssrusaded (HY)

= Fuddnuszan (¥
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Vod Ay sad @i mvun el us@unseld
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Uszauflavindu 0.008 waztladevesszazinandily
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Analysis of Variance

Source OF _ AgjSS AdjMS F-Value P-Value
Model S 221873 44375 1044 0.000
unear 2 164044 82022 19.30 0.000
wasiduddiisan 1 42841 4284 1008 0008
s 1123203 121203 2851 0.000
Square 2 57788 28894 680 oon
wahiduddnisraurwahiduddnsan 57041 57041 1342 0003
LA TLOMN 00747 00747 018 0682
2-Way Interaction 00041  0.0041 001 0924
wahiduddniamu oo 00041  0.0041 0.01 0924

Lack-of-Fit 0.1392 00464 008 0.967
Pure Error 49618 05513
Total 17 272883

1
1
1
1

Error 1251010 04251
3
9

Model Summary

S R-sq R-sq(ad) R-sq(pred)
0651987 8131%  7352%  58.89%
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Response Optimization: Aaauudy

Parameters

Response  Goal Lower Target Upper Weight Importance
amnuuds Maximum 3646 4111 1 1

Solutions

wafifud stur Awnuudo  Composite
Solution _édvsvan _ua Fit_Desirability
1 3 3 40.8839 0.951374
2 3 2 39.7422 0.705854
3 1 3 39.6889 0.694385
4 2 3 39.0922 0.566069
5 3 1 388739 0519116
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