a T wa a3 a o
HavRIgUNYIMIKINTnadoaulian1ana veunannal Insioy Tuauain

SCM 415 NHAA 1AgNTZUIUNT larLNd

4
LY LDANANA ATT1Y

a a yd [ % [ a a @ a
Inoinusiiludiunilsvesmsanmaundngasdiyanimnssumansunniuga
1131390550 Tanns MAIBIAINITTN 1A
AMZARINTTUAMAAT JWIaINTaluMIANAY

= =1
M5ANET 2549

4

AvANTU0IYaINTal NI AINIAY



EFFECT OF SINTERING TEMPERATURE ON MECHANICAL PROPERTIES
OF CHROMIUM MOLYBDENUM STEEL SCM 415 PRODUCED VIA

POWDER METALLURGY PROCESS

Mr. Thalerngsak Trachoo

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering Program in Metallurgical Engineering
Department of Metallurgical Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2006

Copyright of Chulalongkorn University



Watednuiinug HavoguUNgiiMImIHiinAsaiANIIna veumdnnd Insifivy

TuavfTy SCM 415 IRDA lAoNIZUIUMS lansHe

Ty i -cf.
Tau WIW IDTIANA AT1Y
A3 Franssulanms
CAURERTVE N Adawumanssd as. laa adoisas

019150MSNYIS N A9, 150UAY 563

" & o n £ i ETE-) =Y o ae -l-'rI i -»5I
auzdmnssueneani pramisiimIneds eulalhivineiivusatvildudiuniives
msfinuanmangaslsyyumidudia

- ’],z: y - A A O e =
u.F.'f...................\.r:..........................ﬂﬂiuaﬁﬂlﬁiﬁiﬂfiuﬁ‘lffﬂ{

(FIE1A519150 A%, AN AIMEAT)

AMENTIUNTT ﬁﬂﬂaﬂﬂ'lﬁﬂu‘ﬁ.

Tz )
. ——— - SN U555IUNTIUNG

(Aturens 1910 ¥Ins 1ITRATES)

l PR
.............. B o O e WO 3 L 111171 £ 13N
(Hravmans1nad as. T dudeises)
~
'y

oo ”_ 1 ?a,} 1
- =12 h ] LE_&—7 e i
L L sty

-

(A3. 13041AY BIAT)

..................... S e L DTN
ﬁ;f

(5047NeA319150 A3, Uszaran sinTaydu)



AN a3y : Haveaguugiimsrnriindeauiamana ynamannin insiioy
Tuau@iy SCM 415 finanTaonszuaums Tanswa, (Effect of Sintering Temperature
on Mechanical Properties of Chromium Molybdenum Steel SCM 415 Produced Via
Powder Metallurgy Process) 019150311301 : #it. a3, la muduisns

o11semlTam13u : a9, Gouay 5963, 75 i,

miitoihfumsAnmneninavesqunainsmsiin uazlfumuouiiemuiiamana
yoamanndneu TnsiionTuadiy SCM 415 Bnnszuums lanswg ﬁ!aﬁﬂuuﬂzﬂianﬁ'quuﬂaﬁi
Fritmamiylsds Tavldqumaiinsunniin 1200°C, 1250°C uaz 1300°C weNMINTTaHTIHING
TdhnSinudesas o, 02 uaz 03 Taoiwin Fumilgumginsrsiln 1300°C mAmanad
msan 1A AuA M IRIGIR, NM30ARD uAzANLNYY nHan I NAtDuaas IiFuT
‘E‘I’l.lﬁﬁ'n1~1ﬂﬁﬁﬂi‘}"lllﬂ‘llt'!~‘]§1..Ia'lulﬁﬂq4€1lﬁ1ﬂﬂﬂlﬂl]ﬁﬂ’iilﬂiﬂ'ﬁﬁﬁlﬁnﬁu itpasniinammuniu
‘Ijﬂﬂguﬂulﬁuﬂ'ﬁ{u athalsimudlenmiguudia nﬁuwu'i"muﬁﬁmqnmi:qnummiuqm‘luun
gumpiinswwniin  SoviAninalndifesdy  ilsannaanuuandsvesmaumuuniuanasy
Indfuaiy wennnfimu v md s sdsgaga uasamuda datiuaufinuns
Wasinery Tumansstuiidanalinsdamandias uazilernisguudsimuhnnudmmunss

w M = & =
Agega uaznstedd aamatmdimunst g msiznsmsvuvearaFuud laduinuvey

insu
¥
o - . T J“;ﬁf xr P{ b
mn3e... 3rnssuTanms...... m!ﬂlﬂ'ﬂﬂuﬂﬂ......,....m.Q.‘...iv.......m.......‘.‘.
= ay A -y .
3., Smnssulannis...... O SR N LIS

- a 4 vl ) . i
Unsdnw........2549.............. awilo¥ee19sanlinug m.i,‘f:;{;‘-.: - B



#1467 06838 21 : MAJOR METALLURGICAL ENGINEERING
KEYWORD :SCM 415/ COMPACTION METHOD / SINTERING TEMPERATURE / GAS
CARBURIZING / CARBON CONTENT

THALERNGSAK TRACHOO : EFFECT OF SINTERING TEMPERATURE ON
MECHANICAL PROPERTIES OF CHROMIUM MOLYBDENUM STEEL SCM
415 PRODUCED VIA POWDER METALLURGY PROCESS. THESIS ADVISOR ;
ASSISTANT PROFESSOR SAWAT DANCHAIVIIIT, Ph.D. THESIS COADVISOR
: RUANGDAJ TONGSRI, Fh.D., 75 pp.

Mechanical properties of the chromium molybdenum steel SCM 413, prepared via varied
sintering temperatures and graphite contents, were investigated, The sintering temperatures were varied
from 1200°C to 1300°C. At the sintering temperature of 1300°C, the additional graphite contents were
also varied from 0 to 0.3 %wt. The mechanical properties such as the ultimate tensile strength, the
elongation and the hardness were carefully cvaluated. The results revealed that the mechanical properties
increased with increasing sintering temperature due to increasing density at the higher sintering
temperature.  After gas carburizing, the mechanical properties of all sintering temperature conditions
were not much different because the density difference was reduce and their microstructures were similar,
Furthermare, the ultimate tensile strength and the hardness increased with increasing graphite content,
After gas carburizing, the ultimate tensile strength and the elongation decreased with increasing graphite

content due to increasing cementite content at the grain boundary.
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