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A Development of System for Prediction of Process Parameters
Using Multiple Reqression Analysis

29 %, w3 Ax,

« Bxdsta 7143,

7§ Has

& &F
o FFAYED

As, olAWse
Q

1.4 &

gudoz 2R ALY FAL A9 BB okt WTHT dYe) 4FL
A= Adel AAH Bl wE AAof FYRASAA §UE A} Fef. 34
o gHZEAL AAEY) AAME §HR FA 2 F4, guE 9P FF 2 A
B, $dd 4L viAEe AdEF W E AQ7) @A Heg g ’“4 d49&
Fystejor drh =G HHo FPxAL AU T, £, £HF ¥ T4 B
ggoz T glojA diws Yoig £ dlolErt sttt olHY WiE 2 %4

273 doHE #& AASFA LIy H4F HeE LA™ dHolgHe
Weldsearch® H] &84 WPS(Word Process System) #el-& dlo|gjdo]x Alxwl g9l
gag g dejglol 2 Alawl SHAIF dolguo]lA A2d T thdd £ 8 dolEy)
ofx Alxwo] sjwEo] Aol B&slm YotV FAT £HE dolHuo 2 AL
£3TANA "ag & 7Ed FEE AL ATk, §HF DA A8 7HA
AHWEE Aozt FUY L£HRE ¥AE dols AL AR

E A3es 28 & ol43td GMASFHA HAste odE7R AFH8UE Asy] At &
n &g ATy 95t FdE EAZZIYGPSS)S o) &5te FAAS} nwl==5) 9
9 AT AAE 47y, 482 E 7122 st FA FAAES A AgE 434
S 722 39 dog nvzgd o HHe FTHAATE AF5Y F Jde 2E€L N

___‘_

}..

4t} o] E 3o HAA%5H(least square method)S ol &3t dtg APAS Iuis A
Zow, =3 Add dadF JIHAH € FFAHE HME 0 Al A9 488 4
At dE&d TAAFES HYFEL vw - BY Qo

o As ¢ 439y
APAL A5 200X70X12mm F7 e SS400 dvtr2E GAZA ot £HARY 7]
AR 844 L 383 FELS Tables 1~29] Yehidd & 492 98t Adg 385

EL dolojA Y, E£HAF, oZAY, £HE R, FHAALET AL Table 3 e
BiEcq=
Table I Mechanical properties of base metal
Tensile . . .
o | sragn | Y | Hoin | i |t
(kg/ar) £ ° v
S5400 435 325 25 6.2 128
Table 2 Chemical composition of base metal
Element(%)
C Si Mn P S Cu Cr Ni Fe
Material
SS 400 0.15 0.0 0697 | 0013} 0.007 | 0.041 | 0.087} 0.503 Bal
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7|4 o}lAMFE solid wire tojo} A% A FFE wowmz gojo] AH 09 mm
A A otAAFE 90, 190, 250 Ampols, {rHol A0 1.2 2 16 mme AS or2AFH
= 180, 260, 300 AmpE HAWT EE HEIAE Ar 80% + CO, 20%E AL G o
contact tubed XMwro 2R E 2 A(base metal) 7R Azl CTWD(Contact Tube Work
Distance)® 20mmE A4 8t

Table 3 Welding Parameters and Limits

Parameter (Unit) Limits

Wire diameter {(mm) 09, 12, 16

Welding speed (mm/min) 250, 330, 410

90, 190, 250,

Arc current (Amp) 180, 260, 360

Welding voltage (Volt) 20, 25, 30,
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o (x1)
oA g APAsTe WYAIB deR 2ok

In WY =0.4294 In D+0.7083In V+0.3518In/~0.4590In S (2)
InHY=—0.1245nD—0.7182In V+0.6393In/— 0.2394In S 3)
InPY =~—0.5668 InD+0.0130In V+1.4005In/—0.3640In S (4)
In Az” =0.3967InD+0.75411n V+1.0879In1—0.68051n S 5
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W ="z ¥ =349 £ ~ 000490 7 ~70.0839
9o HANEL g HEHZ Fosie] YT ded & Aok
y1=60, & 6)
q714
In W° InD 0.4294  0.7083 0.3518 --0.4590
yi=| DAY | o _|n 0.— | —0.1245 —0.7182 0.6393 —0.2394
! mpY |° 7t InZ|” "' | —0.5668 0.0130 1.4005 —0.3640
InAZ" InS 0.3967 0.7541 1.0879 —0.6805

A(6)S ol 4T A=A AAAE

InD;
InV| _
InZ
InS
AMNERE gtolo} A, olaAY, £3AF, 35z FAAL g 2ol 78 + 3
o

—4.9481 —0.1005 —2.2775 4.5911}[ W W’
0.1143 —1.1589  0.4166 0.1078|| WnH’

—4.6543 —0.6483 —0.7471 3.7670 InPY

—10.1985 —2.3793 —2.0604 7.3486]| mA;"

(N

InD=—4.9481 In W’ —0.1005In H" —2.2775In P +4.5911In A7~ 8
InV=0.1143In W’ —1.1589In H~ +0.4166\n P* +0.1078 InA 1" 9
In/=—14.6543In W’ —0.6483In H~ —0.7471In P” +3.7670 lnA 1"~ (10)
InS=—10.1985In W’ —2.3793In H~ —2.0604In P* +7.3486 InA 1’ (11
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Fig. 1€ 7423 A BHAYE o] &3l =3 1049 stelo] AAA Agd) o]8d o
olo] ARz} wng AFAEZ 4z vehir, 1, 3, 59 AFzAA AlAF 2 Aerror)7}
EZAFAD Ed 2t APxAFH F dAEE RE ¢ F Uk T FHA S o) &3}
o &% olmMY g AYPxA g wEAINE Fig. 201 YehH AL Fig. 20 w=d
T AN 6 2 1089 4 gl 27t EASAG FDE FEEA olAHALE o
=% & F A Fig. 3 210 <o) &3t £HHRF 2785 AA A% A9 A
dxd gl taiA 2= Jelldd, £HAF 37y d&gEol v nAE et
7} EA8A R AA e F dXFS Fig. 39ZXH & F Io. 959 AH1DE o &
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Fig. 1 Comparison of measured and predicted wire Fig. 2 Comparison of measured and predicted arc
diameter using curvilinear equation voltage using curvilinear equation
400 60
350 50
300 = 1
< £ 40
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Fig. 3 Comparison of measured and predicted welding Fig. 4 Comparison of measured and predicted welding

current using curvilinear equation speed using curvilinear and linear equation
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