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Exothermic Phenomenon Accompanied
with Natural Aging of Zn—Al System Alloys.
(Influence of Composition and Solutionized Structure.)
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Fig.1 Zn—Al system equilibrium phase diagram by Hansen.”
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Table 1 Cast conditions of Zn—Al system alloys.

Name of Alloy ZA 4 ZA10 ZA15 ZA20 ZA22 ZA30

Contents of

4 10 15 20 22 30
Aluminum (wt%)
Temperature of
. 540 580 610 630 640 660
Smelting (C)
Temperature of
490 530 560 580 590 610

Pouring (C)

(Temperature of smelting and pouring had been respectively set for approximately + 150C and + 100TC from li-
quidus line.)

ZAADSLZANETOAEMEDOEME (421 X50mm) HEHI DWW T, 350C T200hi
ALMBARFER 0 CHRKPICEEEA L THEBLRIE L, 20 F FKKPIZ 1 minfREEL 1%
KKPFPALEDH L, EHIIKEEZRE L% Fig. 2 IR Tz — A ICHA L TRERE
MG L7, AERTIE, BREUNEMHICHRE: 40.3mDK Y 4 7ORESLFRHL, WEF
HASRREZRRE L, T, B EkKRLOMY H LT, FiRBESy — XA L7-BRIC
AU HABBERLE ERDORBBMIRE L 2 5MET 5720, REBRSTEEFRA L2, 2T,
SR L L CRANIE B HULERE L A—0MEB L OTED Z AGEICTFORELL
AL CEMRL, Zht RBEEHREOKKPIRALEORE L BRI 2V, iR
EHRBALRERE L ORERELRE L TRMBELE Lz, 28, BEXNORTE LRI
350°C T200h B LinZa 0 THRAKHEE L THEBILLE L 7ok, & 512100C T24hhnzfRE:
LTAIEHERTI L ICE > TiTo 72

EHICZ ARBEITOVTHERLMBIRFFRFMZ 0 hA 5200h T TRIL I ¥/- L ZOFEBIR
Ex ERROFEICE L THE L., BEUmERER & L OBREHAN .

ZNZRORBOBEMAKRICOVTS EMBIEL, BHRLMKRE R L OBRERANL, &
B, ZA2REZIZOWTiE, BHRLABBEATRSD KL TR LN S TELME L 350TCT
200hiB AR LN RFF £ BT TI0C/hD PG HEE THH S - Ml e 2 a7z,

— 144 —



Thermocouple

Cold junction

$ 4
/ Adiabatic case /
T
Standard Sarr/\ple
sample

Fig.2 Schematic illustration of isothermal measurement for exothermic redction
accompanied with natural aging of ZA alloys.

Sample; Experimental sample of ZA alloy which had been carried out annealing
at 350°C followed by quenching in ice—water.

Standard éample; ZA alloy with identical compositions of experimental sample,
which had been carried out stabilizing treatment (artificial aging for 24h
at 100C, after annealing for 200h at 350C followed by quenching in ice
water).
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Fig.3 Curves of exothermic reaction accompanied with natural aging after annealing
for 200h at 350C followed by water quenching, when compositions of ZA alloy
had been varied between ZA4 to ZA30.
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Fig.4 Relationship between A Tp and concentration of aluminum on exothermic reac-
tions of ZA alloys.
ATp: Peak temperature of exothermic reaction.
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Photo 1 Typical structures of ZA22 alloy (SEM) and schematic illustration of heat—

treatment processes.

(A) © As cast structure.

(B) : Solutionized structure obtained by annealing for 200h at 350°C followed by
ice—water quenching.

(C) : Artificial aging strucrure obtained by annealing for 24h at 100C after solu-
tion treatment.

(D) : Furnace—cooled structure obtained by annealing for 200h at 350C fol-
lowed by slowly cooling at the mean rate of approximately 10C /h.
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Fig.5 Typical exothermic reaction curves on ZA22 alloy with various annealing time.
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Fig.6  Relationship between ATp and time of annealing at 350C, on exothermic reac-
tions of ZA22 alloy.

ATp : Peak temperature of exothermic reaction.
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Photo 2 SEM images of solutionized structure of ZA22 alloys with various annealing
time.
(Figures affixed with h on each photograghs are annealing time at 350C.)
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Fig.7 Heating curve of ZA22 sample which inserted into annealing furnace holding at
350C.
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