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Study of fatigue behavior of AISI 1050 steel annealing with metal active gas process
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Abstract

The purpose of this research was to study the influence of annealing temperature on the fatigue of AISI 1050 carbon
steel from the shaft with gas metal arc welding. The constant parameters in the experiments were the electric
current at 130 amperes, ER70S-6 type of electrodes, welding speed of 250 mm/min, and the samples were pre-heated
in a furnace at 300 °C for a holding time 30 min. After welding, the samples were annealed at 700, 800, and 900 °C
respectively, which are defined as dependent parameters. The results showed that the annealed temperature affected
changes of microstructures weld zone and heat affect zone. A high annealing temperature resulted in the size of the
grain to increase and the annealing temperature at 900 °C resulted in an average grain size at 22.43 um in the weld
zone and the grain size of heat affect zone increased around 254.41 ym. Additionally, it was found that the ferrite and
pearlite phases were mixed together, resulting in good toughness and strength properties. For the fatigue test, it was
found that the stress at 100 MPa and annealing temperature at 900 °C can be reached up to 235,780 fatigue cycles

before pre-damaged. The fatigue life increased 53.40 percent.

Keywords: Gas Metal Arc Welding: GMAW, Carbon Steel AISI 1050, Fatigue, Annealing.

1 ¢ a a @ 9 o o
2191738, ﬂm:LﬂﬂI%I@Uqﬂﬁ']%ﬂiﬁ&J UWNINYIRYINTNHFIVAT IIRIARIVAN 90000

Hiomanasd, amanaluladgasmnssy amIngdunsigsiwa Jimiaasuan 90000
Lecture, Faculty of Industrial Technology, Songkhla Rajabhat University, Songkhla, 90000
Assist. Prof., Faculty of Industrial Technology, Songkhla Rajabhat University, Songkhla, 90000
* Corresponding author ; Nipon.ma17@gmail.com

2

1

2



Vol 40. No 2, March-April 2021

LN

WANNEIMS U 1n3A AISI 1050 fewliiuiudings
Andoluaiosinsend 1w 1wan (Sari & Yilmaz, 2006)
e Lﬂuﬁuéudmmehf'ILﬂu%umquuvlﬁ%'umiﬁgﬁm
ARDALIAN M INULAZ LS T UTUANNIAY BIBUTII
ANuduazaN 39dn$13aannnns (Sitthipong, et al.,
2016 ; Sitthipong, et al., 2017a ; Sitthipong, et al., 2017b)
umsmﬂmmmm Lwam"l,ﬂammﬂmsmﬂmmmao
FUuFIWNEN LN3a AISI 1050 1199 3TN BonTaNTUTIN
IWAATNINIRENN&IAISUaY LN3a AISI 1050 dasenils
feauentlowdnsurnuiidinaliialassaiouuy
Tiuulati (Cementite Phase) vilWiAnanuudsgs sy
;j%uq'ml,ﬂﬂz (Brittle) wasn13Ld0u usngliana
mminlumﬁ‘j_lLLN‘ﬁ@la@]a\‘i(Cryderman et al., 2011)
LWﬁ:%umu%fuLLsaﬁﬂﬁaaﬁqmﬁﬂwm:LLﬁdmﬁm ot
madendimaBeutenisindny adnslsianundsan
IS aNTaNTUEIWNAIAnANULTHANAA (Residual
Stress) U%L?mmm%au (Shiozaki et al., 2015 ; Kumar
& Singh, 2014) dawaiﬁmmLL%LLNLLa:mWLL%Lméﬁ
§189 N0UBEU (Annealing) LADAAANULARANATS
waziiua Ao I AUE R wRd N SIS anTa el
ANNINFWL Sﬁamalﬁ’]"lﬂé(mm@mqmﬂmmmauwm

o
a v AK

Foin ewiTeiseauladnmnisniseudan
Wanfivhannmanna1aiuan 1n3a AISI 1050 waIHNw
mn‘*’?j‘amﬁﬁ%‘mﬂ%auﬁmuﬁaﬂﬂﬂqu (Gas Metal Arc
Welding: GMAW) uazilsziinengnisan WoNINIHaL
ﬂi:Lﬁuimaa%’nqamﬂu’%nmiam‘%‘au (Microstructure)
URZUSI N DWANIZNUTOW (Heat Affected Zone) Hafi

@zt dnnanazingwasia bl

*'mqﬂszaaﬁ’mﬁ%'ﬂ
Lﬁaﬁnwﬁ%msﬁﬂmquiﬁ'm,aﬂmm%waﬁ;amﬂ

YRIWAARNNEIANTLEK L1NTA AISI 1050 @28n3383D

miauéau%é‘amﬂ%amﬁaﬂnﬂqu

= Aada v
ATLUEUIDIAVE
gL

WAANNAIANSUA LNTA AISI 1050 LElunInaaad

ow Lwwdnndaniuauanuanaigiwgiln JIS-S50C
UAZNIRIZIWEBINY DIN 1.1206 (CK50/C50E) dnaw
2 = ‘:' a It a {d‘
MUNULIIFIN 636 MPa wazdlanuudwuuininesn
280 HV lagguuaunaiadl aiuaasly Table 1

Study of Fatigue Behavior of AISI 1050 Steel annealing with 165

Metal Active Gas Process

Table 1 Chemical compositions of AISI 1050 Steel
(Peasura & Sumarn, 2010) (mass fraction %)
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Figure 1 shows the American Welding Standard
of AWS D1.1/D1.1M: 2010
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Figure 2 shows the layer of Welding
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Table 2 Parameters and electrodes in the experiment
Parameter Unit GMAW

Electrode Types - ER70S-6
Welding Angle ° 75
Preheat temperature °C 300
Shielding gas - 80%Ar+20%CO2
Mixer gas flow rate I/min. 12
Filler diameter mm 1.2
Current A 130
Voltage \% 235
Welding speed mm/min. 250

Single V-Butt with

Root Face

=lorch

Molten pool

Figure 3 shows steps of AISI 1050 with the metal active
gas welding process
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Figure 4 The specimen of fatigue follows ASTM E606
standard
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Figure 5 shows the step for fatigue test of AISI 1050 Steel

soufifinanudowioiian 112,966 300 1Wasanns
. auéauﬁqmﬁgﬁga RNIDAAAMULAUANANAAINT
Nan1398 \Hau (Fan et al, 2015)uananninfiotszfindnuiusay

nnnsneiinialasgmasuazlasaiie fifiannudsmodeanudunassulunimansidug

I3 v 6 v 1
AMATBINIURINNAIATIVEK LNIA AISI 1050 M8 pgprsnesasuaaslitininunaiinasauaisnnuidu
ad ' L A 123 v
nasfAimIsudawniimafenuiaUnagu MuInuEes  pegaugedsraliAnITAvaEwNUeTITIAE Fing

a & @ it
HAMINARBILAEMIAATIANAGI6D (17 vl,m'lmmmu‘n@am_mLﬂuanaWL%@lmaanwsﬁuamaa

Tua% (Das ef al., 2017) G9u&AI M Figure 6

Table 3 The values of stress and life cycle that cause damage

Number of cycles that have been damage (rounds)

Stress (MPa)

Not annealed 700°C 800°C 900°C
100 109,853 112,966 177,802 235,780
200 44,881 46,398 55,329 76,126
300 5,333 6,640 7,687 10,755
400 2,728 3,354 4,561 6,564
500 1,110 1,350 1,412 2,190
Original metal over 500,000
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Figure 6 shows the relationship graphs of stress with fatigue life of AISI 1050 steel:
(a) not annealing, (b) 700 °C, (c) 800 °C, and (d) 900 °C respectively
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Figure 7 The fracture surface of AISI 1050 Steel
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Figure 8 Shows the microstructure of the weld zone at not
annealing
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Figure 9 Shows the microstructure of the weld zone
at 700 °C
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(a)

Figure 10 Shows the microstructure of the weld zone
at 800 °C
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Figure 11 Shows the microstructure of the weld zone
at 900 °C
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