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Effect of Zirconium Addition on Improvement of Solidification Crack
Susceptibility of Al-Zn-Mg Alloy Weld*

—Fundamental Research on Solidification Crack Susceptibility of Al~Zn-Mg
Alloy Weld (Report 1)—

by Fukuhisa Matsuda**, Kazuhiro Nakata**, Yasuhiro Nishio***,
Kenji Tsukamoto**** and Shigetoshi Johgan*#¥ik

Crack susceptibilites of weld crater and weld bead of synthesized-weld-metal Al-2%,Zn-39% Mg alloy
with and without zirconium up to 0.36% have been evaluated by means of GTA spot weld crater,
Houldcroft type and Vatrah weld bead cracking tests.

It was proved that zirconium was beneficial additional element to reduce crack susceptibility of
both weld crater and bead with more addition than 0.249%,. This beneficial effect of zirconium was
closely related with grain refinement of weld structure. The grain refinement of weld bead resulted in
the increase in the cracking threshold in BTR, although BTR was not changed.
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WA ERBAEN., TDkd, AHETIIBEL — MK
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2.1 {ERHE

HIFERDOLERSY%E Table | ICRT, HETul~fz
TEL, BMf ATNOY 64 (Al-4.5% Zn-1.2% Mg
) ZESIA A5356 T I JBEHE Ui & SDIBERRM

Table I Chemical compositions of materials used

Chemical compositions (wt%)

St Fe Mn Mg Cr n r

2r free 0.05 ] 0.18 ] 0,251 3,00 1 0.0 | 2.10 -

0.1 Zr 10.05]0.18]0.26 ] 2.80 [ 0,16 ] 1,94 | 0.09

0.16 Zr 0.05]0.18 {0.25[ 3.00]0.16 [ 2.10 [ G.16

0.24 Zr 0.0510.18 1 0.26 | 2.80 [ 0.16 [ 1.94 | G.24

0.36 Zr 0.05 ] 0.18 ] 0.24 { 3,20 | 0.15 | 2,20 | 0.36
- : not added
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Fig. 1 Shape and dimension 'of test specimen; (a)
GTA spot weld crater cracking test, (b)
Houlderoft type test, (c) Vatrah test

BB (FHEFEROBDOHE) ITHYT 2 Al-2% Zn-3% Mg
FEREREAEEL, T Zr ZBH. 36% % TR
ML7cdDTHE, ATNOL SRITIZ Zr H30. 13~
0. BZBERMENTNBDT, BIFREDS B, 0.1
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2.2 BFEEEINGERE

Fig. 1 127 1 750 v — 2 M0 3B, X% Hould-
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# (W-59% R,/W-26% R, #Exi, 0.3mmg) »#%
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Fig. 8 Crack length vs. displacement

Table 3 Liquidus, bulk solidus temperatures and

BTR measured
Liquidus ) Bulk solidus
Alloy | temperature temp?r§ture BTR (K)
N K
0.1 Zr 913 843 150
0.247r 914 843 141-181(167)
0.362r 914 843 156-185(171)

Q) BnFEEORENA IR (Dmin)

#ARTHCEL, BTR 3 Zr Bick - TELSNE
WeTBE, ZIr Bo¥incE 715 D, OEARIELS
LT BTR WitHF ZEHEDHRIESNTNS EEZ
N3, 22T, D 75 0.23 (£0.02)mm/sec iIcHBF 3
Dmin 2 7c. HINZENREAINES &OBRE Fig.
8 it T. 0.1Zt 54 T3 Dmin 1359 0.12 mm THb
2%, 0.24% 0 0.36 Zr & TR, £hEh 0.22mm K
U 0.31mm & 0.1Zr &0 EhEhi 2 RU2 5%
Tiﬁk?‘éctbnbb)ot F 7z, BNEXRATIENAL
BoOBINE EHIKELIEE, WTFhoIEMRICE
WTh, Zr BOKIEHBEANEIRELE-72. U
1eMoT, Zr BOBINE &bk BTR WTOERfER
EBULAWATACEBHLLER ST,

(3) FEMHEREER (BTR)

EBEREY (D : 3. 5mm/sec) iIKL Y BTR £k

fr. AFIESAIENZ 0. 7~1.4mm THY, TORDEN
Bz k% BTR OZ{LRFHCH B - 100, &ES
@ BTR {HABHEHRE, ATEBHERE & & iC Table
3 WRY. BTR ARBEBENLS ONLL, TONE
EREE (Byaf) B Zr BRIZEAEBERE LK
150~170 K Qo fEizRLiz, Litd-T, HRES
Ti30.1~0. 36% % TD Zr HINEZ BTR ici3iEEA
EHEBLRIINNWC bt & 5, Al-Zn-
Mg 3 THREMHRIERND T3, All@)-Mgs(Zn, Ay

#6  __mur Trans-Varestraint 3RENCiZ, Al &0 B
TR BRMOTAHE L ~2 B TRIT—EOMEIC BT T
3. KPR CORMENRR XD THCRENE
Biohs,

(z) 2 THBREGEBEEL, TOREEEIT 762K T,
chk a-r 20HERIT 720K O a-7- Mgz Aly)
3EIEEETTIETLTWS, Table'd3 kb, BAEERE
E» S BTR 23|\ cHINFED TREE K 730~
WM{@E@@T&D,&3Lﬁ@#mﬁ5ﬁﬁm—ﬂ
LTue.
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3.3.1 ﬁﬁﬁﬁﬁ%t%n@&ﬁ&w%%

P EORRKD, Zr RN K 2574 SORHEE E
BINESPHE DB T SRR L I R LT,
SRV LI BRI B 10 AR RICnb 2 U
THONE®, BEEEDOT Y F 74+ REOXERH%
Bo# 3 X ABLREROBL RURRNERD
W7 R EDYBREF L OTEINTVS, TDX
S IEREFOHRYRIC L > THNERZESET Lich
DEEZLOLND.

58, COXIE Zr OBEHEHNIESROBERICIE
APFFESERHITE U R La310 19 fbic, #&
SN AR O R EMA D AF 15055 5,
ZCTABETS, BEe—-FRXOPHE L EE
(Gmm £) 2EREBESSFEZANT 883K iz 180 BN
s, EHITkE L, BENATO-RELERD O i
AR RE L. ZDEE, &S0 FEEMADNT
T, Zr £0.1, 0.24, 0.36%iT LT, Th T h22ELL
T, 20LLF, BELTTHY, 0.36Zr ATRED
AIEAESTFEL. LHL, 0.36Zr 5208 1 %
BOTOTFNLBEUTOED TNIBEATH -, %
7z, Van Viack OFHE i &k YED Dihedral angle %
ks E, Thth, 9K, 88, 1IETHY, Zr &
Kk BAREED Dihedral angle DFEIBIZEAE
WeEZohi.

3.3.2 BEEHIOFRERCERICET 282 0 M

pLeS

0.24 Zr &4 G Houldcroft NEAEN & SEHE R IR
BBRERCESLOBEIBD LN, T, HIET
i3, ERSHERE L HMNSMRORERMEETSHE
ICRENBRERETET, 0.1Zr 84 LA UEERL
fo. UL, BETRZOXIBERERBTH - ThH,
0.1Zr &L T D, KT Dmin HOHIMYERD &
Nz, COBEBRIEDGTZE LTENEEO LPT %
FHELTWB DI LT, BERENEEDOLPTEE
FHLTHWEIcdEEZ SN,

F3bb, —RicHENSHETZ &, BERichnb3
UTSH FhD) BTCoFNIICERT E120, DWotch
HNBREL, EBBLHEDSEE, BO>TRBICGHERNR
BEET D, Lichi-T, BhiesicER LD T %
EOET BT, EENOENZG IS TINE
BH5. chedLT, #nFEECEHLTE, ShsR
HT 5% TREEY - FREIBIZE— iU amb
3LEBZONG, Lo, BREESHMBORAER
TH->Thd, BRURCMDIVTHRHLEEE TR
DEEINEHDEEZ SN, T De R Dmin DK
Bl o Uic&Es -,

R %

Zr %0.36% % CoRinL7: Al-2% Zn-3% Mg3 T%
AROT 1 S IEEROBEANBREEICRIZT Zr TN
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P 4 : Zr i3/ Al-Zn-Mg && OISR B R

CRIE SRS R DR

OBBEHH U, BonBELENT 5 LROED
TdH5.

(1) Al-2% Zn-3% Mg3 SLRAaaisERoREEINh
RRSHEY, IS Vv — A RUOE - FHEOWTHICH LT
b Zr BIMC X D{ER LT, £0BEHRMERDIEL &
$0. 4% LETHY, THCHNEZHEETRIELR
BICIZ0. 36 BHINEET H - 2.

(2) sEEREREhEBRcInZ, Zr B 0.1,
0. 245780, 36% & #IBN9™ B IChEL, EINFAEITT SR
RENLEE RO ENFEOREMINEMLRIIVT N bHE
K UL7. UL, BTR BEEAEELLEL T, T
h&v, Zr BOWEMIE BTR ROEHEOMAE R
>y EFBLOLNI. .

B)Zrﬁmwgéﬁgﬁiﬂnﬁﬁﬁm@mi,ﬁ
BSOS E FESERICH Y, BRI
MEHSE Lo I O AENERZHOF UWETH38
H o, .

KO EBICH IS NI TSR (KRAT T
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