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The objectives of this research were to study effects of binder composition on each process
in metal injection molding of 316L stainless steel and to study solvent debinding process by using
petroleum ether as solvent. An appropriate condition for each process in metal injection molding
when used different binder was studied. The most appropriate binder composition for metal injection
molding of 316L stainless steel was selected. Binder composition includes low-density polyethylene
(LD1630J and LD1450J), paraffin wax, stearic acid and palm oil. As a result, the binder that was
made from 45 wt.% LD1450J, 55 wt.% paraffin wax and added 5 wt% stearic acid (B4505) was the
most appropriate binder for metal injection molding of 316L stainless steel. It gave a good powder
distribution in mixture and could be eradicated easily and rapidly. Solvent debinding for B4505 could
be done. Firstly, the specimens were soaked in ether at 30°C for 1 hour. They were dried at 50°C for
45 minutes. Then, they were soaked in ether again at 40°C for 4 hours. Finally, wax-covered pores at
specimen’s surface were opened by soaking the specimens in pure ether at 40°C for 2 minutes. After
sintering in H, atmosphere at 1350°C for 4 hours, sintered specimens that used B4505 as binder had

high sintered density (96% of theoretical density) and good mechanical properties.
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MANUIN .
AT HEx T ATMLX CORPORATION
-+ L IR s Kalgan, Kswaragh-ura, Oeaza, m I x
WA\ AL FAREFN l
:m-'l 161 (Hushiresha-ahl Aseneel-asn, 0001181 JPAN
Tal 0l TA-T3-2801 Tel+81-1T8-T3-2801
Fa 0170-T3-2810 Fao +81-178-T3-2810

MILL CERTIFICATE

DATE OF [SSUE  2000/03/06 (No.F13031059A)

CUSTOMER : PAGIFIC SOWA CORPORATION
KIND OF MATERIALS : STAINLESS STEEL POWDER
CONTRACT QUANTITY 110 kg

LOT NO : 02V3138

DESIGHATION OF GRADE : SUSIEL

NOMINAL SIZE : PF-20F HIGH T/D

ND. OF PACKAGES : 1

NET WEIGHTS : 10 KG(22046 LBS)

CHEMICAL COMPOSITIONS(MASS %)

G : MAX 0030 : 0uo21
S : MAX 100 : 035
Mn  : MAX 200 : 04
P MAXOD45  : 0016
£ : MAX 0030 : 0J00E
Ni : 1200~1500 : 1258
Cr : 1600~1800 : 1654
Mo : 2.00~~3.00 H 1)
Cu : REPORT : 003
0 : REFORT : 2880
SCREEN AMALYSIS(MASS %)
+30 gm : MAX  TOD a7
3 ~20 pgm : MAX 150 113
20~ 10 fm : MAX 450 ne
=10 Em : MIN 400 534
MEAN BIZE { it m} 8.00-11.00 : 0.58
TAP DENSITY (gfema) REPORT : 451

IT IS HEREWTTH CERTIFIED THAT THE ABOVE MATERIALS ARE SATISFACTORY IN GOMPLIANCE
WITH THE REQUIREMENTS SPECIFIED IN THE CONTRACTS,

MANAGER OF QASECTION

T

D.

19 1 lususeswamanndt1daiin sUS 3161
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Tel. (662) 506G-4025~7, 3446-7 Fax. (662) 587-2129 , 587-2138 | Thc Slam Coment Petrochemicals Group

Q y
1 Slam Cement Road, Bangsve, Bangkok. 10800 Thallunl. | S1AM CHEMICAL TRADING CO.,LTD. ;
INJECTION MOLDING o I LTR L D——l

PRYSICAL PROPERTIES UNIT TESTING METHOD

MELT FLOYY RATE /10 min, ASTM D 1238

I

o ==
=
%% | TENSILE STRENCTH AT YIELD | ky./cm® I ASTM D 638 “
2
2 I TENSILE STRENGTH AT BREAK | kg./cm* I ASTM D 638
—0
S
2, LOVV [zexurac woouus 6. fc® smozoo  EERETIEEEE
DD
= DENSITY | s =
D FOTNTNIEN: | vicar sorrewme o L c [ owoo= N
=
: [Semrme romr e [ ~moeny IR
_—
=.
=
30-
-
.
w,
—
N
[ve)
=]
e
~~
>
N
. Gond flowability for multicavities, pood touphpess
Hosewares, small bo bnpge ckeaue base resis for powder owabiity -E &
APPLICATION custing appication, toy peats, masterbatch carrier, :TM?;:'E::: ’;;:::l‘::: :" uss and iranspmency,

. Rev. No. O1 ORAE
m The physical praperty dafa contained in this catalog are those ehlained nnder controlled conditions in I;?;nntaricx of cach technology onner.
EL-—. Lene These properiies are not te he used as sales speclfications. Nelther will they be identical to propertics measared from finkhed prodacts
manufaciured with our resing since conditions used in manufacturing cannat be controlled.
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INJECTION MOLDING

DENSITY

POLYETHYLENE

EL-Lene

1 Siam Cement Road, Bangsue, Bangkok. 10800 Thailarxt. | SIAM CHEMICAL TRADING CO.,LTD.
Tel. (6G2) 586-4825-7, 5446-7 Fax. (662) 587-2129 , 587-2138

Q

The Siam Cement Petrochemicals Group

J

LD1450J4

0.914

PHYSICAL PROPERTIES UNIT TESTING METHOD

| mELT FLOW RATE { 0/10 min. ] __ASTMD 1238
[ pEnsTY 1 g-f-an’ _ ASTM D 1505

TENSILE STRENGTIH AT YIELD | kg./om® _ASIM D 638
I TENSILE STRENGTH AT BREAK l kg./om” l ;\;M U 638
| eroncaTiON AT BREAK |2)2 & | ASTM D G38
‘ FLEXURAL MODULUS - | kg /o I ASIM L 790
| HARDNESS,SHORE D 7 - - ] ASTM D 2240
‘T:cmr SOFTENING POINT e | ASTM 1) 1525
[ MELTING POINT ] °c —I ASTM D 2117

-l

W

APPLICATION

Smalk to Iage closure, base resin for powder coating application,

toy paris, mastabatch earrier, antificial flower,

NOTE

0

CGiood fMlowability for nulticavitics, gond kuphresy

amil Mexibility, high gless and transparenes

milorless and food comtecl.

Fes. ™e 01 08732

The physical property data contained iIn this catalog are those abtained under controlled conditions in Ixharatorics of cavh techrnlogy enmer,

These propertics are not to he nsed us sales specifications, Neither will thes br identical to properties measnred from finished prodncs

mnnnfactured nith onr resins since conditions osed in mannfacturicp connet he cenfralled.

08
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s st g, Chorica s | ) M
el 03 JUE LI

26 July, 2000

CERTIFICATE OF ANALY3!IS

PRODUCT: Stearic Acid, powdar BATCH NO: FoD227
GRADE: UNILAB

CATALOGUE NO: 1255

JESTRDESCRIPTION SPECIFICATION ACTUAL
lodina Velue 1 maximym <1%

Acid valua 202 - 208 204

Titre (°C) 64+ 67.6 5T°C
Colour (5 %" Lov) 6.0/1.0 0.7Y I 0.2R

This balch conformed to the above specification,

Yours fafthfully,

G.
Laboratgry Manager

17 5 lususesmansaafesn

-



— T —

Is & specisl
oyolo-paratting In the C8 to C10 renge. itz a watar-white,
fart cona

ng satvant,

belling pelnt spirt which conslsts of & mitture of paraffine snd
chemically stable,
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Uit Yoot Wisthad Velue
peerance . wigual Tlewr & Bright
Colour Saybolt - ASTM O 188 +25 Min
Dentlty @ 16 deg C. kgh ABTM D 4052 0.888-0,786
Gistlietion range ASTM O 1078
13 Deg C a8 Min
Fecovered @ 100 Deg C % V. 88 min
be beg C 120 Max
Benzana ocntant % Wi, a.c. 0.2 Max
Sulphur % W, BMS 1897 0.08 Max
Argmatio content %W a.c, 8 Mex
@ Ualk 1 Tewt Wethod Velua
T g/100ml —RKETR D YIS | oo |
Dogtor teat - ASTM D 238
Anffing point DegC ASTM D 811 W
Coppar strip = AERTM D 130 1
Nephthehlca content % We. 4a.c. 53.2
Fash point , Absl Deg C 170 <0
C Appligationa ]
As a companent in the preparation of tyres, rubber solutiony, genecal purpose rubber
cements, sdhasives for mediclnal plester, pressure seneitive tepes. As & dlivent in paints,

lncquers and vamishés. As solvant and
cleaning purposss in the textile Industry.

=1
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dilua
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nt in prindng Inks. For rubber-proofing and
For Indurtrie cléuning and degresding purpossds.
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