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Effect of calcim on m icrostructur¢ m echanical properties and
corrosion resistance of magnesim alloy

FAN Yu WU Guo-hug GAO Hong-tag ZHA I Chun-quan 7ZHU Y an-ping
( School ofM aterials Science and Engineering
Shanghai Jiaotong Unwersity Shanghai 20003Q China)

Abstract The effect of calciim onm icrostructure mechanical properties and corrosion resistance ofm agnesim alloy w as
studied W hen the addition of Ca ismore than 1%, the B phase decreases and same reticular A b Ca phases fom on grain
boundaries The tensile tests ndicate that when the Ca addition is less than 1%, the ultinate strength and elongation of
AZ91D alby increasg butwhen the Ca addition ismore than 1%, the strength and elongation of AZ91D alloy decrease
The ultin ate strength and elongation of AZ91D alloy with the addition of 1% Ca respectively increase by 8.2%% and
29.3%% , and the corrosion rate decreases to 17.2%% . This s mamly caused by the fomation of reticular A} Ca phase
which acts as an effective barrier against corrosion and makes the corrosion potential increasing and the corrosion current
density decreasing
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Table 1 Canpositions of studied alloys
(mass fraction % )

A lloy Al Zn Ca Mg
AZCO 8.99 0. 48 = Bal
AZC03 8.99 0. 48 0.29 Bal
AZC05 8.99 0. 48 0.48 Bal
AZC1 8.99 0.48 1.03 Bal
AZC2 8.99 0. 48 1.95 Bal
AZC3 8.99 0. 48 2.89 Bal
AZC4 8.99 0. 48 3.92 Bal
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Fig 1 Opticalm icrostructures of as-cast AZC alloys
(a) —AZCOZ (b) —AZCO3 (c¢) —AZCL (d)—AZC2 (e) —AZC3 (f) —AZC4
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Fig 2 XRD pattems of AZC albys
(a) —AZC2 (b) —AZC4
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Fig 3 SEM photos of as-cast AZC4 alloy
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Fig 4 Tensile properties of AZC alloys

at roan temperature
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Bl 6 AZCHRIIGEBEMISH SEM B3
Fig 6 SEM morphologies of corrosion surfaces of AZC alloys
(a) —AZCQ (b) —AZCQ (c¢) —AZCL (d) —AZC2
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Fig 7 Polarization curves of AZC alloys

R 2 AZC R A & BAL 22 s

Table 2 E lectrochen ical corrosion data of

AZC alloys
Alloy Peore / Jeor ! , Cormosion fallte/
mV (mA* an”?) (mme* a ')
AZCO - 1638 0.1302 2.930
AZCO03 - 1628 0.074 0 1. 670
AZCO05 - 1623 0.0306 0. 690
AZC1 - 1603 0.028 4 0. 640
AZC2 - 1595 0.0135 0. 300
AZC3 - 1594 0.0119 0.270
AZC4 - 1597 0.0170 0.383
3 e
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