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Abstract

We developed a 55%Al-Zn-2%Mg-1.6%Si alloy hot-dip coated steel sheet (SGL™). SGL has a
similar spangled pattern to the 55%Al-Zn-1.6%Si alloy hot-dip coated steel sheet (GL). The metal
coating layer of SGL is formed in Al-rich and eutectic phases. Mg exist as MgZn, and Mg Si in
eutectic phase. Superior corrosion resistance by the effect of Mg was confirmed in SGL in both the
combined cycle corrosion test and exposure test in comparison with GL. In addition, pre-painted
SGL exhibited corrosion resistance superior to pre-painted GL in the combined cycle corrosion
examination and exposure examination. Especially in the exposure test, pre-painted SGL was
verified as having long-term superior corrosion resistance to that of pre-painted GL in severe
corrosion environments such as coastal area and those not protected from rain (under eaves).
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X-ray diffraction spectrum of SGL and GL?®
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X-ray diffraction spectrum of SGL and GL after 0.5%CCT?



B 2%Mg RN 55%AI-Zn-1.6%Si €9 - IR TX T —TIL"" LU 2% SGL”

b 12 Zn AL(OH),CO,-4H,0 D ¥ — 7 DR S, G R
BN EIFRD SN e dpolze £72, SGL OB
12 Mg ALAWICHRT D — 27 3R CE o720 Zn-Al
BaL Zn-Al-Mg BEOREEHIRT 2 JATHEIC L 5
&, BEERMOBHAFLETY Mg OFHEIZLD,
BEEFIPLOBEERY, BOREEPELNLZ LN
s SNT2%9 SGL & GL DI E A B O AR I 9]
AR SN W—T5C, SGL S BB L BN,
FIRED A = AL L2 EHER S B

3.2 IXY—TII® (SGL®) DENBRERER

WHEEREC B AT B2 53 2720, MR TR
SRR B L 720 SEMEI O AL, EHREL I
BLTHADLD O 2 VIR TR L W P HIHN S Z
ENS, B IIRBICE DN BRI RE Lz B
FRER 1 4E D SGL BL U GL DI A= ZR 79 1257,
SGL X GL £ h dE =/ hE(, BYREIZBVWTY
M EPEICENR TV D LSRR STz, 83 1213 1
%D SGL Wil EPMA ST £ % 7R3 SGL @ Al-rich
MNCIFBEZ 2B IO 5T, ZRIeHE RS SRR
% Zn-rich FHDMELHIIZIEE L TW AR T2 E S 7z,

Massloss (g/m?)

SGL GL

7 HIERE 1 FRAROERREY
The mass loss of SGL and GL after outdoor exposure test
in Okinawa®

E7o, WEERWIO-EBOLICECHERELTBY, &
FABHIZIE Mg 258D b7z TAULERERSE TIAR
IRASERERIT I ZE 7 O3, RS TUZL o
7ol EEZ LMD, BEARYE, Zn, Cl, OPFHET
L E, Zn, S, Cl, O DFAET AHIHAH Y, HIHD
T LY, 2% O ITE LY S RRIEO R &
LL 723D FAET B EHEE SN Do RN D XRD 75
Wi R A B 9 1Z/RT7o SGL 1L MENE A alER & FARIC,
Zn AL(OH), CO,-4H,0 52D b, DM Zn(OH),CLH,0,
NaZn,(SO,)CI(OH),-6H,0 22 & 1172e —7i, GL Tl
Zn Al,(OH),CO,-4H,0 & Zn(OH),CLH,0 2SHERE S 7,

REENED N A Td % Zn(OH),CLH,0 1& Mg
XD LIRS B2 EDPHSIN T 59 SGL DI ELEK
PIEGL &0 b, ZOMENRNZ LD, REHT LR
DAER LS, Mg OFIRAZ &) PRFELED 5\ 2
BB EEAT S LT, WEEIHELTWS L
W5,

4, BESGLOMHEM

SGL 2% - XJFEHR & L CHW - %% SGL DI &% &F
flil720 BEMMIL, 71 X — ML AT 5 728 0.35mm

10,000  Zn5(OH)sClLH,0 NazZn,(SO4)CH{OH)s* 6H,0 W ZNngAl(OH)15C05* 4H,0

9,000 + — GL
8,000 +m — SGL

6,000 +

Intensity (cps)
o

10 20 30 40 50 60
20 (degree)

9 HERERER 1 £%0 SGL LU GL D XRD H#7?
XRD analysis of SGL and GL after outdoor exposure test
in Okinawa®

8 HAEEREE 1 T M SGL DOiiE EPMAY
Cross section of EPMA analysis of SGL coating after outdoor exposure test in Okinawa®

B A& # g B W H495 (2022)



BHE S 2%Mg R 55%A-Zn-1.6%Si &4 & - EHR TR Y —TL° LU 2% SGL

® SGL (AZ150) M2 7 FA4~—L LT air—r ¥ A4 7TD
IRFVRER % 4um, by 7I— P ELTR) ATV
SR 20um W -BEN T L7ze W E LT, WUE 035
mm @ GL (AZ150) #IZ[R UALEE - SR HE L 72> v
Rz,

W SGL O &R 10 128 T 5% A1 7 VB E
HER (JIS H 8502 1ZHEHL, PLIF, 5% CCT &529) CHHMM L
726 MDI2300 A 7 VETORAKLY T2 1) —7 (Y]
Wil 2 © ORREIEI UR) B2 L, 12712 300
A7 VEORBRF VB R, B GL & B L THE
SGLOLy T 7)) —=THh/NEL, EEPRIFTHELZ L
DIz,

Wi SGL OFEBBEIC B I &M% M 5720, #
BRI H L EE OB IZ %S SGL & % GL O

Salt Spray Test Dry Wet
(5%NaCl,35°C+1°C| ——={ (60°C£1°C,30%RH |——> (50°C+1°C,>95%RH
2hr) 4hr) 2hr)
10 5%CCT RE&&EH
Conditions for 5%CCT
. 18
E 16 [
:; 14 +
12 +
s 10 f
g 871
3 6
e 4
E 2}
s 0
=
CCT cycles (cycles)
—— Pre-painted SGL Upper burr
—0— Pre-painted SGL Lower burr
---@---Pre-painted GL Upper burr
---0---Pre-painted GL Lower burr
11 5%CCTICEWIRHRARI YT —TOREEILY

Time dependence of maximum edge creep in 5%CCT?

T L P L O

(b) Pre-painted GL

(a)Pre-painted SGL
12 5%CCT 300 %1 7ILIEDIER
Appearance of the specimens after 5%CCT for 300 cycles”

H A& # 8 B W #4195 (2022)

iz L, 10 SEDOREBIER AT > 72 KR A K13 1R T,
B, ABFERBOBERBX, BRI 60m &) LW
HEHTH D, MHADLHNITLL, EVEBEIHEALRL TV
BFFOICEE TS & B GL Tl L 2 ~ 3 4F CTFmEh,
B LIS SR O FAFEA RO LN D DI L, % SGL
TIHHEBOREIZIZEA LR, BEOMEITZIHIL T
HIEHDMERTE T, T2, SERBBEATIIZOET L
DIHfEE 72> THD, 10 FFRFEHEE O BEE SGL DEA 4
Bbbhrolz, ERETORIMEZERBERE,S, B
SGLIZEMIZ b ENEMELB L i LROLN
726

B SGL OB EIREZFET 2720, Jiti L1z S FEFE
T IZ B 28T GERHED ) o—&Ba$RILL, ILE
Wi % AR T-BEAEE (SEM) 3B X OF EPMA (JEE L
X MAHTE: : WDX) 12 & ) 8igE - Hr L7ze #EREEE
142" T, O EWNTHD Zn BL U Mg &4 Ak
A, I LORMITERS TH L2 B L oo 20
WEED) LA LTWBT LD TE L, ThiE32
HTHAR72 LI, Mgl & T Zn R0E &L D
LU DS E LTV A I EERIBT 5, ZOBRITF
M CRETIEBETEETORBOZ ENELTVLE
HEM S, ZD7z80, B2 GLIZIN, B3 SGL DA
SR - PINTEE S ISR bz o TENCI &% %
RTboLEZLNL,

5. ¥&&

SGL D - &KL, GL E[RERD A/ 7 )V % §F
L, F00o EMBRIZAL TV R4 bSO
MO ZEDHERR E NIz Mgld, HEEI MgZn, B X
Mg,Si DIERETHAEL, SGL X GL LIl LT, Mk o
7 VIBERE, BERROWINTOENIESEA RS
CEDHERR SN TNIEDH o T Mg ORIFICLY, B
BRIEEERDAER S, EED T EL TS EEZ
b5Nb.

Obseryation sectio

(a) omplete view

13 #FBECOEREBREARGER (NBEEFT, BEIE
B 60m)

Results of field exposure test in Niigata (outer wall under

eaves)



BB 2%Mg R 55%A-Zn-1.6%Si &4 & - R T Y —TIL° LU« 2% SGL

Pre-painted SGL

Pre-painted GL

years

years

10

years

(b) Results of observation

13 FBETOXRIEBERRIER (S8 T, BEIERHo60m) (Fx)
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