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Joining Processes 

1. u1vidlvallicum1nuidouiLan-nSiouiltonmcc:,4-11 

1.1Laldlvq6.11116f1T13Jidoltaillidunn76taia-lv1r166vid11q11111 

n11.3frilmlifis'aaannamdallui'actaill 

1.21VVUOrmTianoThqiiltalmILiloUliAgn-icivvilallMai (liquid state) luan'114)(ct; 

1J 01 USA (solid state) LLWAcietgriTivcrAll,l,°711 

2. -IrriroacjaaiqiilouilLatuan 	 WilaioacjatulciLfict4, 

3. viiirianum-nui'auvih (Heat Input) 1,ciArrinciouon4-dfil.G1;.vd,Z.,na, (Submerged Arc 

Welding) iluilioldaluniI01103.Nild 

Wire electrode diameter 	= 6 mm 

Current 	 = 600 A 

Arc Voltage 	 = 28 V 

Welding Speed 	 = 60 cm/min. 

011,9114nItittliTlAviinictil1rm,itil yi 	n an 	= 0.9 

4. n-nitau MIG/MAG iLn CO2  gi-wriunii1171T-11 (-nqatIvii@imonnnylal 

Lianlnioacipaiqviioffil 

1,1111.13.11 1VVIJ n nolifFILLwailin-nli IA ia vi a‘dvt) 9fi 	 fn 

5. 111,MISiaufin Aluminum alloys 	a a n1,954 (Oxide) flAninioczy jilLcauuafil 

111CYimaiulE1 Cleaning Action ILarinlmialnInLgvtouil 

1ivvidaucrilivilNaLlItnau 

6. livik1141111AILIIVI@IJIIIM011140115TITI&1W14,1 20 M.]. Double V, Included angle 

60° (Bevel angle 30°), root face 2 mm., root gap lmm. 

7.voinrAoo:',17 v1nnivvinld-1,11.ivanflinalloilut66nf1'nuLmnill- twinlm7 

vsaaSm (TIG) Linn-nAouvva-iganoiffi (Plasma Arc) 
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8. 11,141-171iO3.4119111`1111,1,1J9Jfint (Friction Stir Welding) lviiianwahfitlali;h tool 

IlE_RPIA1-1:',$1.)Li'l (shoulder) LLarrAlu (pin) lAli'03,11;11.171917,1JTJT111-11:1:Irld'n 

9. V1r1ZIJilldilliql@lifi-ltrillallid 

9.1 ivwniloujuiLwihnmilint, 

9.2 liViiint,Wf17iluViWI66WA123,1 (weld throat) 

9.3 1ifiTainan1,171 P (Load) Slarhviltm allowable shear stress 6-rpi5um5n114=1 
2 

120 N/mm 

9.4 Vil1,&17'lf1171i11773JISTI-17010110:,17 
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10. What is the principle of laser welding and give an example of laser welding 

parameters? 

11. Tinal.14111A-11 

11.1 lchonvi6'nn-miliaLribmlifinui-ntyncg (Resistance spot welding) 

11.2 	w-mali r1  r2  r3 'illoac:::17 unichanpllun-nviifii-minwriim-n4R) 
11.3 viiirimatfrimidalacto-nviour IqultinILLavilou 10,000 A frnu 

iTiAlinvo-ni (R) 20 loch nailurrnitou 0.1 S 

i 

This question is for Master Degree students; however, for Bachelor Degree 

students it is a bonus if you would like to do. 

12. What are liquid state welding, semi solid state welding and solid state welding 

for aluminum alloy, explain as much as possible, and also give examples of 

the processes for each state? 

	Be good 
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17telded Metal Arc Welding 

Low hydrogen type covered electrode for mild steel and 490MPa high tensile strength steel 

Classification: ASME I AWS A5.1 E7016 
EN ISO 2560-A-E 42 3 B 
JIS Z3212 D5016 

Features: .Suitable for butt and fillet welding of heavy 
structures 
'Excellent mechanical properties 

' Redrying Conditions: 300-350°Cx0.5-1  h 

I Chemical Composition of all-weld metal (%) as per AWS 

C 	 Si 	 Mn 	 P 	 S 

Example 0.08 	 0.60 	 0.94 	 0.011 	 0.006 

	

Guaranty 	0.05-0.10 	6_ 0.75 	6.1.60 	:5-0.020 	'-.0.020:. 

N Mechanical properties of all-weld metal as per AWS 

	

a. 2°/00S 	TS 	 El 	 IV 	 PWHT 

	

(MPa) 	(MPa) 	 (%) 	 (J) 	 (°Cxh) 

	

Example 	 500 	 570 	 32 	-29°C:120 	AW 

-29°C:150 	620X1 
420 	 520 	 33  

	

Guaranty ..•400 	 :. . 480 	 --22 	-29°C -?-: 27 	AW 

350 	-?-'460 	 ---'25 	-29°C.:27 	620±15 

I Recommended welding parameters 

	

Dia. 	 2.6mm 	3.2mm 	4.0mm 	5.0mm 	6.0mm' 

	

F, HF, H 	55-85A 	90-130A 	130-180A 	180-240A 	210-310 

	

VU, OH 	50-80A 	80-120A 	110-170A 	150-200A 

III Polarity 

	

Example 	AC 

Guaranty 	AC, DC-EP 

I Approvals 

	

AB 	 LR 	 NV 	 BV 	 NK 	 ,,... 

3H10,3Y,3Y400 3m,3Ym(H15) 	3YH10 	3.3Y 	KMW53H10 

1 Packages 
 

	

Dia. 	 Length 	Weight per 	Weight per 	Weight per  

	

(mm) 	 (mm) 	pack (kg) 	carton (kg) 	piece (g) 

	

2.6 	 350 	 5 	 20 	 20  

	

3.2 	 350 	 5 	 20 	 31 

	

4.0 	 400 	 5 	 20 	 54 

5.0 	 450 	 5 	 20 	 97 	 1 

	

6.0 	 450 	 5 	 20 	 137 

34 

Welding Positions 



olid wire for mild steel and 490MPa high tensile strength steel 

lassification: ASME / AWS A5.18 ER70S-6 
JIS Z3312 YGW12 

eatures : -Suitable for butt and fillet welding in all positions 
-Higher currents can be applied in vertical and 
overhead positions 

-Suitable for pipe welding in all positions 
Melding gas: CO2 
olarity: DC-EP 

Welding positions: 

 

HF 

 

;Chemical composition of wire (%) as per AWS (Shielding gas: CO2) 
4 	 . 

C 	 Si 	Mn 	P 	 S 	 Cu 

Example 	0.10 	0.88 	1.56 	0.011 	0.012 	0.24 
0.06- 	0.80- 	1.40- 

Guaranty 	 150.025 	-- _.0.030 	:5-0.50 0.15 	1.10 	1.85 
.Mechanical properties of all-weld metal as per AWS 

0.2°/00S 	TS 	 El 	 IV 	Shielding 
(MPa) 	(MPa) 	(%) 	 (J) 	 gas 

Example 	470 	 560 	 32 	-29°C: 70 	CO2  

520 	 600 	 31 	-29°C: 90 	80%Ar-20%CO2  

Guaranty 	- --400 	 -..480 	_•_22 	-29°C---27 	CO2  

Recommended welding parameters 

Dia. 	0.9mm 	1.0mm 	1.2mm 

F 	50-200A 	50-220A 	80-350A 

VU 	50--140A 	50-140A 	50-160A 

OH 	50-120A 	50-120A 	50-140A 

as Metal Arc Welding 
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