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Abstract

Age-hardening of Al-40 wt. % Zn and Al-60 wt. % Zn alloys was studied by means
of measurement of hardness, optical microscope observation and the Debye-Sherrer
X-ray method. Corresponding structures were directly observed by means of a trans-
mission electron microscope on the Al-40wt. % Zn alloy.

General precipitation and grain boundary reaction were continuously followed by aging
thin foil specimens within the electron microscope.

A clear difference was recognized in the change of hardness between the specimens
aged below and above a critical temperature. The critical temperature was 140°C for
the Al-40 wt. % Zn alloy and 185°C for the Al-60wt. % Zn alloy. The observation by
electron microscope showed that spherical G-P zones were formed during aging below
the critical temperature and intermediate precipitates a%, formed during an early stage
of aging above the critical temperature.

The equilibrium precipitates 8 were formed on the edge of the platelets of «j and
o’ precipitates and grew by consuming them During aging of the thin foil specimens,
the 8 phase was also formed on the specimen surface, the edge of thin foils and on the
dislocations which were formed during resolution of the a’ phase into the matrix.

The electron diffraction pattern showed that the B precipitates, which were formed
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in an early stage of the aging, contained thin layer faults parallel to the basal plane

of the §.

1. #

)

2 5% AlZn &4 BT 288MERE @) s ofilBgncov T, Zh ok

TH S DIED e X T A, &I, I Merz Y, Graf 52, %72 Simerskd 5%
kT, G-P BT okT, BHENSBEG s TEL, 6 0 Lhi,
O HBBITKROMED TH 5,

SBAAFIEAE (« 4 fec)>TRRR G-P BB G-P B (oblate ellipsoid)—> 4 g
Er s BRI (o # : rhombohedral) >R #¢ & e fiCk I (o # 1 fec) > B HT A (B
#H: hep.).

DL RPN BT AERNTH & &b, RESGHBAENRRTGRSE AR L, i
KA mbpEE S HEEITHLTL %Y,

S CHERDOIGRL RIS XAREPTC L 5 & o T, BFEEGC X 2EERSCL > TL
DR - o b DIEF e VY, BEEE LG Lo AREE, S b MEA~OBITO
BRTSEE LW SR ELHB TR, AP T, R~ efThEBEopmcd & il
() 2 BPE (B) ~NOBIMCIER Licat s, BFBEMGIC X 2EEREY PO, BE,
BN GHERE o XBEFTE2AGCTILARYBR L, HFomAxEioTto o
xEDERHRET S,

2. BB RURBRAE®
2:1 & #

FEE 99.99% o Al KL O Zn Mg Ah 70 3 F 50 F 2 FHVGCEME L, 20 mm A0 g
BA T Al-40 wt % Zn $5 L O° Al-60 wt % Zn &4 4 EBL Uiz, < ik 380°C © 40 B
B mMELL&mm%WCfﬂﬁﬁﬁkivﬁ@%u&m B IE f L OB BER G X
DHEMBEDIDICE X 05 mm DA, BT EFEMSIC L 5 EERE DO 015 mm
DEZ DR A EE L7,

F7o, XREFACE, 04mme DR A BV,

BERE L OO M BEBBE XA 2 AL, (K RATONBCERT 5 0o
Imm? M0 W0EBREOHK R4S & 5 B4R E <HFHE L,

2.2 RBAHEK

%ﬂEM%ﬁ%t%,QWCT35%ﬁ%%kﬂ@Lt%,K%xh,tﬁ HILARET
B, HOKFCEE Lic, OASER CHNESLHIC#ITT 570, BIEDLOET
B & PRE AR ORI T 5 MERD - o,

B UL E & LT, 100°, 150°, 175° 250°C ¢fircls, 250°C LLF ooREmhid s,
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290°CHE L b TFT T 7o,

WEX~1 7 m- €y 5 — ABEEL (WE 100 g) % B CHIE L1,

A OEMOIEL, BERE L), =F1-Tra—-n1 6) OBMBKHCEE 12VOFT
iy, AT L2 A V5 2 & 7o LIS EMENe X v ik BlET 2 2 LT & 1,

BB oL, MOE, T EIWEL L, FREMPIERF © window method
ko TIERE Lic, BEMRPHEOEICIL, BE LA 2B T % fo i KA BB CHHE L
7oo WEMEIEHY 20 RIRE L 72,

WG H v HU-11 B B¢, JETEIE 100 kV FoESEHE 7o, ¥,
W EORE 2 T BABGRE N TONEWERh L, ATH OETTIR I A B AN BT 2 BB 177 - 7o b
F OEEOREHIEER L =30°C THh - 1o,

3. R BB R

3-1 EEIEMBEHES

150°C B¥2hTlk, AR SIRFTH 28 © & T %2, BIC#ET LT E R ARG
(Grain Boundary Reaction, LA F G.BR. £ l63) 0L » TEbLRLLE S5, GBRALEF LT
BHWCES LE Z2H o e L THRIGK#E D RS Z L BEZE S huie (Photo 1 (a)~(c)),

RN BV & GBROXEMAE S 2 &8 TE, 0 X 5 iRE (100°~200°C) =k
T BEERh Tk, 150°C MiRh & AR/ IEREA 2 LT,

—75, KT 2 BB e 250°C Wb Tlk, Wik b SR 0 Blbh, Chat L
eV BR(E L (Photo 2 (1)), Wiz imED & 2 H kT i35 b (Photo 2 (b)), Zha ¥
O OHTHE R 2 B B L (Photo 2 (),

wiz, L LT ice OZH (o, a) CHHET 2 290°C By o R4+, ZoRE

(a) Aged for 24 min. (b) Aged for 1 hr. (¢) Aged for 6 hrs.
Photo. 1 (a), (b), (c). Optical micrograph after ageing at 150°C. (X 220)

(a) Aged for 1 hr. (b) Aged for 40 hrs. () Aged for 100 hrs.
Photo. 2 (a), (b), (c

. Optical micrograph after ageing at 250°C. (X 450)
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%% (Photo 3) 1% 250°C Mizh o> # hic IR 100
X ELLTWA, Al-Zn = TR0
BEXY (Fig. 1) »» b,

g

ol cllbh a0 50 &0
BRCRAT IS @ ST 2 b 0 & o %

- . o (e — Fig. 1. Al-Zn phase diagram and metastable
Bbh s, 275°C LI oWl K Crpfk solubility curves for G-P zones.
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o GBR. BIXBEME 0L HITIC
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Fig. 2. Isothermal curves for grain boundary reaction

in Al-40 wt. % Zn alloy.
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Fig. 3. The time grain boundary reaction finished versus
ageing temperature curves for Al-40 wt. % Zn and
Al-60 wt. % Zn alloys.

Al-40% Zn 44 TliE 200°C, Al-60% Zn 44 Tk 250°C oWahiEE % <k, GBR. »
EiixE Y o ENBE IR,

Wiz, GBR.21100% it ? ¥ TORMEYAZHHREC>VWT T ry » LD Fig. 3
THBH, Al-40% Zn &4 TILE 145°C, Al-60% Zn & 4 CLi# 200°C Baholy, &b BEN
HWh o e,

3.2 WEAEHESRE

C R & GBR. B ORSEW I E iR A Fig. 4 wWiRd, RPICER 3 AuE, 250°C Ry
TULR i b EEIC KL U, 2 BRI ©, GBR. §il & 12185 Ly BEEIC /- 72, G.BR. 1%
o L 5 BHTHZD, ZhUBEORM TR RN L2 h HEPIHLT-2Z &
HEE S, EBRCHRTRT X O BTG X 2 BENE»D LR SR,

—77, KR CERME Ry, b LANMBELoEHAN»AB S (Fig. 5, 6), Z Dl
AL & WAL OIS R BT, KIRE T Al-40% Zn 4Tl 8 4R, Al-60% Zn &4 Tl 30

Ieyd
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Fig. 4. Age-hardening curves for general precipitation
within grains and for grain boundary reaction
regions in Al-40 wt. % Zn alloy.



222 AEERET - R - EAREG 6

o-—X
140 d 9//0”0/ Ta=75C
N Z_;Z’O XA A A A 0%
g 20 U~
£ ~  O—
T A~ Bep—p—x s
o 99 1~ 2 L4
3 B .
? . A\ .\ 2,
s L ~a A\ X0t 207
5 S A4 o
£ wp ~m
I |
— ~ -
250C
i TE——————
g a7 7 10 190

ageing time  {firs.)

Fig. 5. Age-hardening curves for general precipitation
within grains in Al-40 wt. % Zn alloy.
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Fig. 6. Age-hardening curves for general precipitation
within grains in Al-40 wt. % Zn alloy.

W) L CE S 0o S E b (Fig. 7) 75, ThZhiy 140°C, # 185°C Th - 1z,
3-3 X #BEIFOHER

X #EH7Y Debye-scherrer 3217 & b Al-40 %Zn £ 4 @ 100°C, 150°C, 250°C ¥ L 18290°C
W h CONT A R T B ko 7,

100°C, 150°C W§%h & & g0 @pFE A (o) O&EHFFEOEFIT Satellite 234 5h
7o, 180°C Tk & < (311) Mo mAEihe 2 4wz B i 72 line i bhic, —F,
LB B OEIFTR S 4 5 IEREE Tl bk, LIERIENC L back ground @ 4T o BHERGELYH
WML, e allE BHOZDNB I - Tuviz, Zhit GBR. M4 HE - 70 & 1253
LTz, 250°C Wgh Tk 150°C W lh & AR AHO EHTHRIEFE <, Lo bid-> &) L @lE
Hiskre, fec WM (@) 12 9GMTHM L, TOBEERLEWVIZE LY, BEETHE -
THHEL, 120 RpMIRERD L7 b O TL 2 0BT A A 5 & & a3 skre, 290°C Kb Tix 30 49
BREE TR a tHE ap 58 LB A S, ZHSEERENBEAZL R T
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Fig. 7. Isochronal age-hardening curves for Al-40 wt. % Zn

alloy aged for 8 min.

and Al-60 wt. % Zn alloy aged

for 30 sec. at each temperature.

L ENHB L,
34 BTEHMBICRIEROBRRE
T s X 5 A EZ L Al-40% Zn

IS

m;lza:/)\“/co)g*ﬁ’ko s

LI (R O BE AR O £ LT, AR 1000 A OBEAEM B AR B RS (Photo

4), HERME STy 5 X 5 /¢ helical B5{713
BZEH k7 ps 5 72, Nicholson 5 (3 Zn J4E
2 30wt. % Lh FCreus b helical §2(7 23 F4E L
ek LCW %,
25 wt. % T helical Bz & B2 1L T\ 5,
ik, BEARESLHE DR, X BICEMBYIE
WOREDENCLELDEBbRE, XG4

L7 L, Krishna Rao 57 (%

(=

DI nEREAS T, BAThOR L, 22

LEDEE =F v F -0y Zn FFicifz b
NE)EHES, M CTNER O HLE A Lo
K2 EBELZLRS,

= OBEABEAZERIT 100°C T 8 4rfEl, 175°C
3-4-1 ZHpFRR AR

Fig. 7 @i L, 84rfd 100°, 125°, 1507
& OFTHUR BB A T T T BRI & 0 E B

=0

o,

Photo 5 1= 125°C T 8 5M R L 7= 306H 0 B F BT ERE & 15T,

Photo 4. Electron micrograph of
as-quenched structure of Al-40
wt. % Zn alloy.
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BoOXDEBR, SR RO DIT
AR EBL R & RS T RN R R
W1 BT BRRDBR B,
IDXSTs EF BEERE L
ST BRI E W G-P BaEET
B EBRLLCYS, COBEOE
T BAGEIMALRL S F1x Photo 6 T—
AT IREREEY R L CERRED
TEXYBbLLD DD, DNEIRT
(& 30~50 A) b H % b
THAML T B b

Al - il - A 8

Photo. 5. Electron diffraction pattern after
ageing for 8 min. at 125°C.
Same specimen as Photo. 6.

#BLIcbDEELLND, 100°C Hhio s\ T L R U & 5 7e B FETEERE & LS 255 5

Photo. 6. Electron micrograph after
ageing for 8 min. at 125°C.

Al-40 wt. % Zn alloy.

7o streaks |3, ar FHOEZ A IEH

250°C ¢ 2 5[l zh U 7o SOk
DET BB E % Photo 8 (b) 1=
~T, Bragg R&tHH X T hic
{200} PR (BEETIL A, B) » %
> Dz <110 AHmpic 4 o satel-
lites 23 b5, ik fids 722
ﬁ?ﬁﬁ%f@@m}ﬁﬁﬁr
EF T hicBir 420 111>
F A EE O F- streaks 7AELET 5
ZEwmd (Fig.8), —olsk
streaks |3 Al-Ag 541 hF 5T

nis,

150° % X OV 175°C THy %) L 73Rl T
Photo 712 /84" & 51, FRD “Ea” 12K
L, LELWE (220) BT <111 JFiaicfhorie
streaks EE I hic, = OB O MK E T
Photo 9 (a) iZ/R"4 X 51, k-& b & (111} i
AT BRI B A R L Tk D, Mk, KE XD
JED aRr HEHEE S B, ak HIC X % B
RIS FochcdFfcan <, Thb a5 it
50 LML o T, Tods (220) BEAICRS

IS C B LTy B,

Photo. 7. Electron diffraction pattern after ageing for
8 min. at 175°C. Al-40 wt. % Zn alloy.
Same specimen as Photo. 9.
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B OHR) FioBcdash Ttk by, HEOEE -
//\\ T —

ik Ao {111y meFrle, mERRME a8 H y \ %

WX DT REENRY, UL, o $B I ag HSPTH <

LTChhhsb streaks w43 2 AlfEME L H 5, o\ - —

(220) BEAL (C) 2% [110] AN 2 D OB/ 8EL T /

WHDRBEBLND, ZIULEHET & Mg T ER D ‘ //

Flgolea MICX2bDeFE2 b5, ZOLER

F M B F 3 Photo 8 (a) iR X 5@ {111} iz

‘{,:/(J/LJ:’{‘&)U\"{‘)I l“@&. ELAED 7)(/\—-(““ a v hT A (200)

PRI EAET A E A ARL T B, BT Y Fig. 8. Reciprocal space near the

] f.c.c. matrix spot (200).
ap A, BRI PHEEELBRS, 280°C T84 The {1011} streaks of each
I 20 L = BURE D L6 T 1% Photo 8 (¢) 19k 5z of four precipitate orienta-
tions are displaced from the

FRRHIAE L T B h af B Bt o e, 487 matrix {200) spot in the (111

D B HI (BIRER) AL TLeB = & A - 7, directionst®.

3.4-2 250°C Zi88s%h

iRt L7c & 912, 200°C DUF ol h cixfEiy o i GBR. A RIS 5w, &
T o te o TRIPIFTHE 2208 5 2 &R B M I dIB(EL D i B I TH - o, D7, o
TR PIHT S VBB HE 179 5 250°C S O FE D H A N5 2 L3 %

Photo 8 (a) CHEIZ/RU 7o & 50 (2 40 R]) A Ml e ek itidy o) &, £ 25
EIAHI PN EREL Toie, ZOBRBTIMm O MBIRAHER L s, B, ML
ML T < (Photo 8 (c), (), T DM, ap HBIL o Hs 5 HADBITIIHIR af, o PTH
Wo-—in B HOBABIEh, U Oay, o Ba B, AL Td o & 5
(Photo 8 (c) ®&H), —OL5 L TINF TOHRMGBETNIL <3, 4 Urc 8 kb4
DA H - Jc (Photo 8 (), 7ok, &M COMRBT ORI 2, 8, 30 4y, SHFHT%
RFER 63X10, 75x10% 1.79x10°, 4.7x10°A ©TH - 7o,

A Eoofsdig, bulk ofUR 2R L 2B o PREED & BHE 5 ~0 BT, B K
NEOEFE BMCBITT A0 Tk L, dEMo—ic 8 Mo 4 U, Ty
A BHEL T I EHRL T35,

3-4-5 BFEMEFTOHEBRABOMEED

DK CIETE 2« OFTHURAED bulls 3Bk 2 BB - fE A, BT BAMEI CThnEmE L,
ZFOHOHT R OMETIEL BFEMCBEL Lo THhHD, MEEEL LT, GBR &/c5np
T BB 245°C, RPANTH & GBR. #FIZEE 35861203 170° 3 X 0 110°C %
WHL,

170°C B5%h . T 175°C € 8 4yfllesh L 7o BB o @il & 170°C i AR, B L 7okl %

(i
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T

Photo. 8 (a). Electron micrograph Photo. 8 (b). Electron diffraction

after ageing for 2 min. at pattern from same area as
250°C. Photo. 8 (a).

Photo. 8 (e). Aged for 3 hrs. at 250°C.

Photo. 8 (a)~(e). Precipitation at 250°C ageing.
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Photo. 9 (a). Electron micrograph Photo. 9 (b). Same area as. Photo 9 (a).

after ageing for 8 min. at 175°C Aged fer 20 min. at 170°C in an
in a bulk specimen. electron microscope.

Photo. 9 (c). Same area as Photo 9 (a). Photo. 9 (d). Same area as Photo. 9 (a).

Aged for 34 min. at 170°C in an Aged for 50 min. at 170°C in an
electron microscope. electron microscope.

Photo. 9 (e). Same area as Photo. 9 (a).
Aged for 1.5 hrs. at 170°C in an
electron microscope.

Photo. 9 (a)~(e). Ageing of thin foil at 170°C in an electron micro-
scope. The thin foil was prepared from a bulk
specimen aged for 8 min. at175°C.
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Photo 9 (a)~(e) =R L 7o, #ktmEix {110y W<, ZH EHCEBOHRH D, THICH> T
Bt Tunws,

FHRATOAME Photo 9 (a)) (XATRE L 7o & 5 W FEHR D G-P EaiE ar fns {111} HIZ
SPATRIGE L Tuwb, LaL, KEX, BROENLLEEL L I RbIERES ap HHO A REME
DR, INEABELG & & LRI T HAPRAT H 1% bulk U ORRI DS A L RIRICHRT 5
2, SR SICECRISRE AT BBl s (Photo 9 (b)), = b o FICid SRR I At A
5 (111} B Fihbob RoMs, & fb X HIC b i s SR H 2 BRI L
Te 3B HARIEL T < (Photo 8 (c), (d), (€), FRIMEINT H K 7 HT 1k ISR BLEF BT DR DB B
HTHBZERHW L, 0k EFERICSTLHREHOEERICoVTIE, Al-Cu £4
WL > IAAGEER T b s S T 21919,

Photo. 10 (a). Aged for 18 min. Photo. 10 (b). Aged for 19 min. at

at 170°C in an electron mi- 170°C in an electron microscope.
croscope. Same area as Photo. 10 (a).

Photo. 10 (c). Aged for 21 min. at Photo. 10 (d). Aged for 42 min. at
170°C in an electron microscope. 170°C in an electron microscope.
Same area as Photo. 10 (a). Same area as Photo. 10 (a).

Photo. 10 (a)~(d). Grain boundary reaction during ageing of thin foil
at 170°C in an electron microscope. The thin foil was prepared
from a bulk specimen aged for 8 min. at 175°C.
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MU 351 2 HLAIR 2 SCRAT i U 28 IS R 5 2%, i B M IR & T iE Bk
T5, nbOHBEEEROE S (FEES) THREVEBGCHEXTI VESHTH S,
Sk, HEOSACRBERTOERREE, M HET 2 EELBNRS, Photo 9(d),
(e) TIXFEDE WIS T HINMBRITHD D I B BFE L TU %5, LEWGICHAMELA L Th
HBE L o T fifindlbh, Thiot - T B HONEL T bo2n g h s (Photo 9
(&) DTFH)y Z DEALITHCIRITH AR L 7B cHd TR B Tz, AT HE2SET L,
e BN CHSRIHT Y R E OB ST O HEBOBECE S hicb D LEZBND,

LU R AT o BITH % 55, i G.BR. o (T2 22 L 7% (Photo 10 (a)~(d) 127k
LTH2, GBR ZETHEHOEFCH LAEMIANBHIEL, FHEITHDMOBRITHY
2RI L 7o b 2T ST L e (Photo 10 (a)), —75, KIABURIEREWC R Bz ®
Bz & hEE X h b (Photo 10 (a), (b) @ A) 7, F 721k GBR.@HtH & v 5 (Photo 10 (a),
(b) » B,C), GBR.hoEk gL L THRELMREZEL T-5LDLH% (Photo 10 (b)
» D), L&hBEINcHEmE GBR. rho 8 E A0 ITHHEL T2 b o LEb
n, IR A HIETCE G LB, ok, B E DB SR B LRI IIER B
MBI S, MBS 5, MG EICHETL T & GBR ks X7 20 5 BB #l
h, EiET5L LB FDERIC denuded zone
p3E Ut (Photo 10 (¢)), £ D R&XJEIR B HOR
W ZAt, KN ORI A B, WL, R
M > THEFE L7 (Photo 10 (d), = 2 2T+
W0, BOREIPAT R T- 2N H I L A BRI iR A iR 25
BlEashs, HELPBELCHEE tik GBR.
EHFREE DR B R BAHEFTL,
BT IR DRI B T T 5 2 & ks

yii '
/7 B Photo. 11. Preferential precipitation
245°C B%h . 250°C T 2 3 [IRe &) L 7o 5okt of precipitates on the surface from
DI A 245°C CIE AL 7o, = OB ALY theofml' edge. Aged for .?).5 hrs. at
110°C in an electron microscope.
DB IR af AR L T H, 078 bulk Thin foil was prepared from an

as-quenched specimen.

AR R L - A & FERIC B HEAVRIN D HCIR
Pt oL, RL T S erBlE R, $/, —HEREICEERLKEL T
@< pHELAB R,

100°C < 8 75 RIRs %) L 7o sl Rt o diIE i DT 110°C Thn#hirzh L 7o 45, 170°C TREZ) L
e a LU X S ek RAMEB T B,

b OMESER T, Photo 11 @ X 5ICEE O~ D, EH D step OFG 2B § FHITE
ELERMMTI, > T 200N LIELITEBZE S i,
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4. BERBRUER

4-1 ZRHEBHIORBRICONT

A G A AL IR U B OB 25 JIZE U7z & 2 5, Al-40% Zn £ 4 Tiify 140°C,
Al-60% Zn & 4TIy 185°C &85 & L Ol i b vie, Johnson B (2R
BRI OB A E L, Shelick SfiRuxBTu b, Mo oBERRE2 G-P g
DEELEL ERRE L E L T 5, a0 RERGERL, Fig Lism3 X9, #oofife
kR Borelius™® iz & » T B G-P EOBMBRIEH & L < ARL TV, o
LT, BUAED AW TR U iU o B 1 BB X 2 MBS O/ Tk, Ko X 51T
f2° 1257, 100°C ¢ 8 Ml L 7ok T g Bk G-P @i bk, 150°, 175°C T 8 43Ry
Feh U 7ot oo, BRI mMEE L2 ar MR E DB R, Al-Zn &4 OWHMHIEICE
G4 5T E LT G-PENETH - T, hREMIREEA SEEIZES L v 2 & 25 Price
B LI OMEEINR TS, LA - T, MES X OETEMEIHE,» BB il s
C OB AL G-P RO RMIERIRIE TH S L ri b, Fio, HEAHILLIT T Merz 59 o
WET 5L 5, G-PREEFNBEBE EEL, Ch XD &R sl PIIRELS «
M a T 2L D EE 2 BN D,

4-2 ap H—o H—F HOBITER

Bulk @30S DT af, o s FHAOBITMREB B LR, koo &l
Uic a3 B MU TR af, o MO —MT BB L, T i@l WEHETF 2 BRI L 722 bk E <
BT S, H2 60U ak, o B> TREL, $H5LDIE ak, o HO—ChRCE L
Ay @ KO B OOFBAT VL BRI, IR L T,

¥tz ap Ml ST pEUR & TR T BRI T A ) L e A b R oM B N AR B
fe s, T O AN FIRR PR AL A B HAE T 5 02 LiE LKA b ivie, — i 5 i,
B, SR, AR, BB E Vs b BRI BB RIS ORI B &
EMRiR S D,

F1o, aR A EL LB s HEEE % 170°C TIEWRI L, £ o iR 2 iy i
22T I, ok OBRBTHBETh e O RESLHBARE (Y, DL AT HIC
BIILCuBL0LBbhsn, o> Illbhicl dcid- &0 LIeBITAMMEA LD D
Rtk s T, T D bk, ar D o HANDOBITHTEDE E ap DT o 12K
LUl e bis, Merz Y % 5 O Simerska 5% 13 X RAVHFFEIZ LD
T, PR G-PESEE L, (111} BEHEZER G-P JE L FoBOBE T2
ap FWCRITL, FWRE LT Q1D HTogsddfbonbs & o HICET5EELTv%,
COXSBIMIELTOABE IR - 0 Liclfik EoZ oz 3T, BlEDBIZE
B ap S o HOBANCOLWTIDIEH I HTHTWELDLFEEBRD,
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=07, ap & HDD BHA~OBITIL, TDE E o HOBTH f HICE S X 5 iolbiE T
B HBEPH A LI L T 5 BRIV, BEDOMBE ¥/ E5, sk, af ML LWIIR 45 B
1 Photo 8 (b) o BT EHTHERC Bliodic Streaks 735, /e b {111} [EIC B 47 7 Bk 2 M
HEATED, 584l hep, Tl -1,

4-3 BWRKEHE (G.B.R.)

G.B.R. # 100% 473 5B 5B : Al-40% Zn & 4 ik 145°C %), Al-60% Zn
4T 200°C B oI L 70 D, BWNBIRET X o5 T L, WHE&Ee>01T, GBR
25 50% MEFT 5 F TOMMAEENPRECHETH LT ey P LciHR, ThZh 145°C
F 01k 200°C AT ClESBIGRMA L Lz, - @ 2 & Ay Arrhenius @BFHEK AL, GBR.
OMEFTD I OFEW b= F L F—fHE LT Al-40% Zn &4 T3 8000 cal/mol, Al-60% Zn
£ 4 TULH 7000 cal/mol A8 S Mt |

¥7z, GBR. 23% 4 <HEFT T 5 185 (Al-40% Zn &4 T 145°C, Al-60% Zn &4 T
1 200°C) LB le G-P BOBEMER (Al-40% Zn £ 4 Tk 140°C, Al-60% Zn {542
Tix 185°C) IR ELE - T B, £ 2 C GBR. OMETHEIE S, $454 BRI H & D
Lo THETa IR TELY, Tibb, RN G-PEBOEM T, X 0EELPREL?
FHET 5T, GBR 0TI E - L4 2 B R 5, G-P EOBEMEROIELLT
TOW T, GBROTKMNCH S L O ANREL G-P BeWHEfE, WL, BoiREr &y
2E, BEEEO ERAC L o THCET L TP, —F, G-P EoiMEROREL LT
ek I EICIZER L, @i MR E R EEAE R E R S e, GBR. O
TR T 2B INIEA LT3 EELbhb, chboE, GBR. oMir#Er G-P
BRI E R EIRIRE, T7hbb, TORBERESHORE CRKELLTHAS
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