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Abstract

The influence of surface preparation methods after plasma cutting on the
quality of welding zone is investigated. For comparison. three types of
welded specimens are prepared by machining(WM), plasma cutting with light
regrinding(WPG) and without regrinding(WP), by using three kinds of
materials, carbon steel(S45C), stainless steel(Type304) and aluminum alloy
(6061-T6). Nondestructive examination, hardness test, microstructure exami-
nation, and fracture toughness test are performed. The results show that
there is no appreciable reduction in hardness or fracture toughness in WP
specimens. But a little difference in heat affected gone size is observed.
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Table 1 The results of chemical compositions of the three materials

Thick
Materials (‘rcnm“fss clsiiMn|P|S|Cr| Ni |[CulMg| Zn | Ti |Fe
S45C 25 0.45]0.24/0.72/0.180.04] 0.01{ - ]0.03| - - -
Type304 25 0.37(0.5311.07{0.22|0.0.118.05| 810 | - | - - - | -
6061-T6 25 - 1058]0.47] - | - [0.230.003(0.24]1.010.007{0.017|0.5
Table 2 Welding conditions for each material
. Thickness| Welding | Filler | Current |Voltage;, Shield
Materials ‘
( mm ) | Method | Meter [( Amp )| ( V) Gas
S45C 25 MIG | S50C| 280 380 CO,
Type 304 25 TIG 308 350 380 | TIG+ARC
6061-T6 25 MAG | 5356 350 380 Ar
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(a) S456C (b) Type304 (C) 6061-T6
Fig. 1 Hardness distribution in each material
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(a) tensile specimen (b) C(T) specimen
Fig. 2 Diagrams of the tensile and C(T) specimens

Table 3 Tensile properties of the three materials

Yield |Ultimated . {Reduction
) Elongation
Materials strength | Strength (% ) of Area
( MPa )| ( MPa ) i (%)
Base | 361.1 669.4 28.41 56.27
S45C WM 304.6 715.0 14.25 27.88
WPG | 295.3 705.6 14.7 23.77
WP 289.1 662.1 22.32 -
Base | 236.8 688.3 84.68 31.91
Type304 WM | 2210 527.3 24.72 -
WPG | 2147 618.9 31.70 -
WP 214.7 647.3 51.21 -
Base | 1159 195.4 - 44.95
WM - - - -
6061-T6 ypG 1 828 | 1424 | 2017 | 2693
WP 795 142.4 14.17 26.36
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Table 4 Results of the fracture toughness test

Kic,Kq —I
Material
ateriails (Mpafm)

Base 82.07

WM 99.70

S45C WPG 98.59
WP 101.41

Base 35.15

WM 40.20

Type30d  —ypg 42.08
WP 4210

Base 18.86

WM 1321

6061-T6  —ypg 13.10
WP 12.46

'6061-T6 could be Kic, but S45C and Type304 was K.
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(a) Type 304 WM X100 (b) Type 304 WP X100

(c) 6061-T6 WM x100 (d) 6061-T6 WP x100
Fig. 3 Microstructure of the weld joints of the three materials

(a)S45C WM3 (x1000) (b) S45C WP3(x1000) (c) Type304 WM2(x1000)

(d) Type304 WP2(x1000)(e) 6061-T6 WMI1(X1000)(f) 6061-Y6 WP2(x1000)
Fig. 4 Fracture morphology of the fracture toughness specimens
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