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Effects of Ca, Si on the Microstructure and
Aging Characteristic of AZ91 Alloy

T. G. Jhee and Y. K. Kim
Dept. of. Metall. Eng. Hongik Univ. Jochiwon. ChungNam. Korea

Abstract The effects of calcium and silicon on microstructure and aging characteristics of AZ91 magnesium alloy
during T5 treatment was investigated. The addition of 0.88% calcium or 0.25% silicon to AZ91 alloy made dendrite
cell smaller. Especially, silicon is more effectively acted as refinement of the dendrite cell than calcium. It is due to
that Mg,Si precipitated at the dendrite cell boundary or in the matrix during T5 treatment of Si added AZ91 alloy
retarded the growth of the secondary phase. In the mean while, without inducing the precipitates containing calcium,
calcium was segregated mainly around secondary phase such as Mg,,Al,, and partially dissolved in temary eutectic
(Mg-Al-Ca) structure. In the AZ91 alloy containing both silicon and calcium, more finely distributed Mg,Si in matrix
homogeneously and much finer microstructure were obtained than those containing silicon or calcium. Hence, An
AZ91 containing both silicon and calcium was more effective to retarding the growth of the secondary phase than the

other AZ91 alloy such as AZ91 alloy containing silicon or AZ91 alloy containing calcium.
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Table 1. The chemical composition of AZ91 alloys (wt%)

Element
Al Zn Ca Si Mg
Specimen
1 910 | L12 - - bal.
2 912 | 1.14 | 088 - bal.
3 9.10 | 117 - 0.25 bal.
4 9.05 | 1.07 | 129 [ 060 bal,
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Fig. 1. SEM microstructure of as-cast AZ91 alloys: (a) AZ91; (b) AZ91-0.88Ca; (c) AZ91-0.25Si; (d) AZ91-1.29Ca-0.6Si.



262 T - AgF

ZZAo 2 24 o] FAVT 23T FAV celktold]
FTHRNE P BXE 2202 AFHR AZ91RES]
F22AL Jepith MgitgA9l 24 o, oot
%HE pe Eo) T4 divorced eutecticys A8t
Red U] 1Al Bole Fie] foltt by
AZ91%HE0l 0.88CaE H7IRF Tae) FE2xHeE %
4 o9 AFo] F3EH Uehgor FANe A

o) dx wAEHA EXHAG 2Ear TGS @9
ZA5-Ho} vlEA =HAh (o AZ913HEl 0.255i%
7Kk Alge) FxzAolrh. (ne] A9 2ol 23
o} Bl BXE £A07 2 o (b)Y AR
o} ujMigl =03 o] Bt BN FHYEE ¢
% vAEHA BEERIG (e AgodEdl Ca ¥ Si
£ 3 A7RE 498, AZ910] Ca ol Si whe 3

IL el

Fig. 2. SEM micrgraph, line scanning and dot mapping diagrams of AZ91 alloys: (a) AZ91; (b) AZ91-0.88Ca; (c) AZ91-

1.29Ca-0.6Si.
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Fig. 3. Age hardening curve of AZ91 alloys: (a) AZ91; (b) AZ91-0.88Ca; (c) AZ91-0.25Si; (d) AZ91-1.29Ca-0.6Si.
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Fig. 4. Optical microstructures of AZ91 alloys after aging treatment at 300°C (a) AZ91; (b) AZ91-0.88Ca; (c) AZ91-0.25Si;

(d) AZ91-0.651.
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Fig. 5. SEM micrograph and EDS analyses of AZ91-
0.88Ca alloys after aging treatment at 300°C for 50 hr.
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Fig. 7. SEM micrograph and X-ray mappings of AZ91-1.29Ca-0.6Si alloy.
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Fig. 8. XRD analysis of AZ91-1.29Ca-0.6Si alloy.
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