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Effect of Mn and Ni alloying on microstructures
and mechanical properties of ZA27 alloy
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(College of Materials Science and Technology,
Y anshan University, Qinhuangdao 066004, China )

Abstract: The effect of Mn and Ni additive on the microstructure and mechanical property of ZA27 alloy was stud-
ied. The appropriate additive of Mn and Ni can remarkably raise the strength in high-temperature, under condition
that room temperature strength only decreases slightly. When the additives of Mn and Ni are all 0. 5% in the mean
time, great quantities of Nrenriched particles appear in reticulate unbalanced three phase eutectic of the as cast
ZA27 alloy, which made the instantaneous tensile strength of the alloy lift to 27. 2 M Pa that is 46% higher than that
of not undergone Mr Ni alloying under the condition of 250 ‘C and 100 mm/ min. In the super plastic tensile testing
with 280 C, the initial strain speed of 6. 67 x 1072 s™', MmrNi additive made the stable flowing stress rise from
12.4 MPa to 24. 6 MPa that is 98% higher than that of without M Ni additives. Concluded from the results of
TEM and DES analyses, the cardinal reason of the remarkable enhancement of stable flowing stress in super plastic

tensile testing is directly related to the precipitation of particles enriched Cu, Niand Mn.
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Fig. 1 Unbalanced three phase eutectic structures of ZA27 alloys in as-cast
(a) —Urmralloying; (b) —With 0.5% Mn; (¢) —With 0.5% Mn and 0.5% Ni; (d) —With 0. 5% Mn and 1. 0% Ni

\iva . IH,I_X_J

B2 ¥A00.5%Mn 1 0.5%Ni ] ZA27 &SP X S LR AE WS 23 1T 45 R
Fig.2 X-ray energy spectrum analysis results of ZA27 alloy specimen with 0. 5% Mn and 0. 5% Ni
(a) —Ni element; (b) —Mn element
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3% AUE, S VRN Mn . Ni S ZA27 S48 P RE I + 1963 °

B3 Mn. NifEIX ZA27 & 456308 atirgm
Fig. 3 [Effects of Mn, Ni addition on &t phase of ZA27 alloys in as cast
(a) —Urmralloying; (b) —With 0.5% Mn; (c¢) —With 0. 5% Mn+ 0.5% Ni
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Fig. 5 Effects of Mn and Ni on superplasticity of ZA27 alloys
(a) —8—t curves of ZA27 alloy; (b) —S —e curves

K6 REAMNFRE Zir27AF2. 7Crr0. 03M g 0. 5SMn &4 1 B H L4
Fig. 6 Microstructures of Zn-27AF2. 7Cu-0. 03M g-0. SM n alloy under different cooling conditions

(a) —Homogenizing+ air cooling; (b) —Solution treatment + 20 C, 120 h ageing;

(c¢) —Solution treatment + 250 C, 1h ageing; (d) —After super plasticity deformation
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Table 1 M echanical properties of ZA27 alloys at room temperature

ZA27 0.5Mn ZA27 0.5Mrr0. 5Ni ZA27

Heat treatment
0,/ MPa &/ % 0,/ MPa &/ % 0,/ MPa &/ %
As cast 476 5.1 472 4.9 469 3.9
Homogenizing+ air cooling 556 6.1 549 5.5 552 3.2
Solution treatment+ 20 C, 120 h ageing 525 8.5 524 8.7 520 79
Solution treatment+ 100 ‘C, 5 h ageing 483 10.5 487 10. 8 491 10.3
Solution treatment+ 250 ‘C, 1h ageing 433 14.2 474 14.2 483 11.2
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Fig.7 Fracturals micrographs of tensile testing samples of 0. SMn-0. 5Ni ZA27 alloy

(a) —As cast; (b) —Solution treatment, 20 ‘C, 120 h ageing;

(¢) —Solution treatment, 250 C, 1h ageing; (d) —Full view of fracture of tensile testing samples of Fig. 5(c)
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