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Influence of Blowholes on Tensile Strength of Arc-Welded Joint in Zn and Zn-Al-Mg Alloy Coated Steel Sheets

Jun Kurobe, Tsutomu Azuma, Hiroshi Asada

Synopsis :

In arc-welding of zinc or zinc-based alloy coated steel sheets, blowholes, i.e., the pores formed in the weld metal due to trapping bubbles
of vaporized zinc therein, often bring about a remarkable degrade of the mechanical properties of the joint. In this work, the influence of
blowholes on tensile strength of weld joints using zinc or Zn-6%Al-3%Mg alloy coated steel sheets has been evaluated by a tensile test
with newly designed test pieces for butt welding. When the ratio of the summation of each blowhole diameter except overlap length to
welding length, defined here as “blowhole fraction” was less than 30%, the tensile strength of joint is almost same as that of the base

metal. On the contrary, when the fraction was higher than 30%, the butt arc-welded joint fractured in the weld metal, and its tensile

strength was lower than that of the base metal.
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Table 1 Materials used

B 5 DX HE | T OIS (mass%)

H(g/m) |(mm)| C | Si [Mn| P | S

Zn-6mass%Al-3mass%Mg| 75 4.2 10.139{0.005| 0.55|0.016{0.0050

Zn-0.2mass%Al 75 4.2 10.148(0.003| 0.54|0.019{0.0070
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Table 2 Mechanical properties of materials

o & FEARIE I (N/mm?) | 5 13546 S (N/mm?) | 22 0N%)
Zn-6mass%Al-3mass%Mg 322 442 35.8
Zn-0.2mass%Al 300 429 39.0
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Table 3 Welding conditions
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Fig.4 Example of butt arc-welded joint.
(ZAM, G=0, YGWI12)

LZnd o &I E TIRIZEH L THo 720
3.2 JO—-K—-ILEEE

321 HoZEHLIUVBEMEGICK LR

BEE— FE2IO0MmMmTO 7 a—F— )V EAFEBsD
HEHRAERSITRT, BEGES5 2562 8LI2LD, 7
O—FR— VEERIIEL 25 HMER Lz, 2R,
BRI S ZnZZ AR LR 3 bbb E2HNh
o Do EFORKIZBWTZAMDO &R 72 7' 10—k
— WV EHEHEBsIX, Zndo SN E D KL 2 HHRT

Zni - XKL BG=0mm |

ZAM  BiRIG=0mm |

ZAM  B2RIG=01mm

ZAM BiHG=02mm

20 25 30 35 40 45 50 55
Ta—Fr—=V5EF/ Y%

B5 Tu—d—) 5RO
Fig. 5 Comparison in blowhole fraction.

H ¥ 54 4 52 3t No.88 (2007)



32 BRZnR D o SHIHT — 7 BHER T O RMIICB XIZT 7 —F— Vo

Hotco TOIHNIHHEMIZELoTTUu—F— L5
HHERBsPERLRLERNE LTI, o EEgHoInEGi=m
DENZE D InBLAR/PERLZLIEVNETEZOLN
o 72, ) —oO0JENE LTIE, HRlithoREC
X B InEROPHIRM OB EZ bNDL, ZD2D,
R OO > ERGOBERERB~ORARNE 75 X
RENTAIEIC IO PAELERERI6 BLOT7
RS o ZAMDBHSER S TInd > EHWKE R %
DIFAIRTH Y, ZnH - SR E KL T2 52 1%
CIRALTWALZENHHL, ZhOORERID,
TH—F =V EAEBsOKRIIN T 2E5 %, RER
TOBEBERTH » T IVICBIT 5 ZnEROHE %) %2 I

HWZAM
25} (Zn > & M
B [ G=0mm

BRERET ORGSR
(Do &/ &IE)

Al Mn Si Ni T Cr

6 HESENOR R
Fig. 6 Ratio of chemical contents in weld metal.

0.02

HZAM
(1Zn > X it
Bt il G=0mm

T

0.015

001

BESR T OB/ mass%

0.005

T

Zn Mg

X7 BEEENORGE
Fig. 7 Chemical contents in weld metal.

H B 52 3 5 #Ht No.88(2007)

WL TAT» 720

INZEFIIEE — FORLRELTOD - /2S5
HELTERE-FILOHM T 52 LA FHEEN, ZnZ
KOBERIEY—-FRICEAINEEEZ LN S,
nd o MW E ZAMDEY — FEIRIZIER L TH -
22l s, ZAMIZBWT 70 —F— )V 5 XBs)VE
Mo 2EHIZD - XBHOZInEHRESD RN L0 &
BRI AIZTRA L THMESMKT? Lz etk 7
O—R— VP LR hofclcd b EZ b5,

R 8IZZAME Znd » EFE DT 0 —F— ViEHEL
BEBOWBMREEZRT, 70 —F—VOeRAERIZ,
ZAMDS2821, Znb > X MR AS384MH &, ZAM D Ji A3
Indo EWME N PR hotz, $72, 7u—F— )
EEZEO5ATIE, ZAMO B ZInd > SR LD L
BEEPKEVT O =R —VHP% AT HMEMNBS
n7z.

£ WZAM

g 120; Izt - &

= 100f B i G=0mm

= 80

2 60F

>

| 40f

T ool

20 r. m

04<d<08 08<d<12 128d<16 16<d<20 20<d<24 24<d<28 28<d<32
70—k — VEE/ mm

K8 T u—&— VIEFEDI
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