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Diaphragm-Type Pressure Gauge®] Pulse-GTAW &3 33}

Optimization of Pulse-GTAW Process of Diaphragm-type Pressure Gauge
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(b) Flange
Fig. 2 Shape of diaphragm and flange

(a) Diaphragm
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Table 1 Thickness and diameter of components

Component Material Thickness(mm) .| Diameter(mm)
Diaphragm SUS316 0.08 70
Flange SUS316 9 90

Table 2 Chemical composition of SUS316(wt %)
C Cr Fe Mn Mo Mi P S Si
0.08 <18 62 2 <3 <4 0.045 0.03 1
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Table 4 Result of hydraulic pressure test

‘ Hydraulic Hydraulic Hydraulic
. Torch NO. Pressure NO. Pressure NO. Pressure
0.08 mm L8 ‘:; ’ (kgflerm?) (kgflem?) (kgflen?)
gmm S 1 1.89 17 | 188 33| 165
] D onrEom 2 237 18 1.75 34 237
~ Flange 3 1.73 19 1.55 35 2.04
4 171 20 1.87 36 1.57
i 5 1.63 21 1.58 37 1.49
Fig. 3 Experiment set-up for Pulse GTAW 6 195 22 171 38 192
7 1.62 23 1.87 39 1.54
N . 8 1.39 24 1.67 40 1.87
2.2 Box—Behn Hoj ot AlE A E
ehnken &oil oleh A A= 9 178 25 1.59 41 201
_ i 10 1.68 26 1.73 42 2.07
2 O\j:?'oﬂ }\13:‘ Box-Behnken method°ﬂ 9’] 3+ 11 201 27 123 43 1.41
AYzAE AASHACH Pulse GTAW F3ARHES 12 | 127 28 1.92 44 | 173
= Pulse current, Base current, Pulse duty, 13 | 198 | 109 45 | 18
. _ - 14 1.64 30 2.23 46 2.03
Frequency, Welding speed® AAsgon = =T 517 5 =
¥R e dololzygy A9 §3%7 A 16 | 125 32 | 237

d 4 9l Hydraulic pressure® AA&%ch.

Table 3& 7} $HFTH U AY £28 WF 3. AE ALt
& Yetdin gl
3.1 224
Table 3 Factors and levels for experimental design Box-Behnken method®l] 2] &+ Hydraulic pressure 2
Level Pulse Current| Base Current| Pulse Duty Frequency | Welding Speed z‘ﬂ@ 57,]._?_ o]Q_a}oq Ola ‘_.r L Pulse GMAW v(x)—zg
| Mok 2wl 0.08mm TholohE AT Z x|
0 20 30 50 20 00 A FLE ) 751731-‘: Hydraulic pressure®l] thgh 3] A2
90 40 70 30 700 L 735}
Box-Behnken method& <1xFe] 7} k 7)<l P = 2.00333 + 0.09625x, ~ 0.05437x, — 0.03x,
Z9ol 3¢ admAERTg AFHe] £7b 28A ~0.05938x, +0.0475x, — 0.26792x,
YoM E AWEEG vHEY] foldta, 23 3 ~0.18042x," - 0.16125x,> + 0.13125x,” M
ARANE 7 5 U - 0.1912x,” +0.0025x,x, +0.115x,x,
- 0.04x,x, - 0.1625x,x; +0.055x,x,
2.3 Hydraulic Pressure &3 ~0.03x,%, +0.2x,%; — 0.1775x,%,

+ 0.1525x,%; + 0.03x,x,

Table 5 2l(1)9] 22F A Aol i A
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Fig. 4 Hydraulic pressure test
Table 5 ANOVA of Hydraulic pressure
r;].o] o},IE Bl 37)1_ E@x] z)j fﬂ'—‘?« o) _g_;g /\6] ,% j(:)} 7}, Source of Degree of Sum of mean . F
_ variance freedom squares squares v

37] 913l Fig. 49} Zo] 4%t A FUIE AbEslo Regression | 20 2702 | 01351 | 2.4 | 2.03

T;]-O] O}_S_I_ =iy J,}- iz @7(] _,] %ﬁ _lf_p,] _TL]—{'_E- }\] oﬂ Error 25 1.5761 0.06305

Hydraulic pressure® A3l 2™ Table 4= Z} & Total 4 4.2781
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Fig. 52 Pulse current®} Pulse duty A}o]9) A A vi= g 2 g A4S e
WEEEE Yepith, wESEWAA Pulse ©h o H=9 HAS BY, o] dojupx] gko}
current= 85 [A], Pulse dutye ¢F 40% A X FLg2 BAsA Fga 2§ FAlo] dAE
A #3119 Hydraulic pressure <& YeEl: o vz YAgo] vEEgS & & Uvh E HE=
Ak ES, YR EWE B3 Pulse dutyd 9% o 9¥ A4S Y tolol T B ZWA ] &H
Ht; Pulse currentd] 93& @Wo] &g g9 B SAs S48 AFHIULE ¢ F+ &
g 4= gt} Fig. 6= Welding speed®t Pulse =5

duty Abole} WHGEAL vehin g wgE
Ho] Welding speed”’} 590 [mm/min], Pulse
current?} 60 %ol A # 119 Hydraulic pressure
#E ez de AL FA & £ Qo
Welding speed”} WElxld wrgx o] FAT
BALE o] F P olelg dFo g golojm A T
AA e  AFYErE AYe Hi Hydraulic
pressure #ol Rol& el & 4 9

rl

hydraulic pressure[kgf/cm2)]
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Fig. 5 Response surface of Pulse duty and Pulse current
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Fig. 6 Response surface of Welding speed and Pulse duty

Table 7 Optimal condition of Plse GTAW

Pulse Base Pulse P Welding Hydraulic

Current Current Duty requency Speed Pressure
(A) (A) (%) (Hz) (mm/min) (kgf/cd)

84.4 29.6 58.8 10 596 2.388

Fig. 7 Bead shape and bead section of optimal condition
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