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Abstract: The phase transition of Ti-22A1-27Nb alloy induced by laser shock peening(LLSP) was investigated, and
the influence law of LSP parameters on the microstructure transformation was analyzed. The results indicate that
the transition from B2 phase to O phase is increased with the increase of laser energy, laser overlapping ratio and
impact times, and the surface microhardness as well as the depth of affected layer are also increased. The impact
times have great effects on the transformation of O phase. When the impact times is increased from 3 to 7, the
content of O phase near the surface is increased from 21.63% to 25.66% compared with the matrix. The LSP in-
duces significant plastic deformation and introduces dislocation defects, leading to an increase in adiabatic temper-
ature, which promotes the transition from B2 to O phase.
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Tab.1 Chemical composition of Ti-22AI1-27Nb alloy %

Al Ti Nb Zr Fe Mo
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Fig.1 Microstructure of Ti-22Al-Nb alloy

1.2 REH*E

WOt R AL IR R Nd + YAG OG#S . KN
1064 nm, k%~ 15 ns, B HAE N 3 mm. BF5EEOL
ik of E  (20.25.30 1) G BERS $E R (50%.70% .
90%)  thit IR (1.3.5.7 ) S50 Ti-22A1-27Nb
BEMLN R, R IR PEOE K Bl R R
22 1 mm B EEAWBZ JEE 28 1 mm (13 8)
KAERRZ . ot hdiiRk TZWHE 2,

J
ot R

B2 gkt dtTEHA
Fig.2 Schematic diagram of laser shock peening
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Fig.5 Cross-sectional SEM morphologies of specimens
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Tab.2 Phase volume fraction near the surface after

laser shock peening with different pulse energies %
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Fig.8 Microhardness distribution of specimens along the

depth direction after LSP with different energies
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Fig.10 Cross-sectional SEM morphologies of specimens by laser shock peening with different overlapping ratio
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Fig.9 XRD patterns of surfaces by laser shock

peening with different overlapping ratio
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Tab.3 O and B2 phase volume fraction near the surface
after laser shock peening with different overlapping ratio %
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Fig.11 Microhardness distribution of specimens along

the depth direction after LSP with different overlap ratio
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Fig.13 Cross-sectional SEM morphologies of specimens by laser shock peening with different shock times
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Application of All-metal Mold Gravity Technology in Gearbox Aluminum

Alloy Castings
Liu Yi, Xie Xifeng
(Process Technology Department of CEC Jinjiang Info Industrial Co., Ltd.)

Abstract; Through structure analysis of body and cover of gearbox, all-metal mold gravity casting process was se-
lected to determine the appropriate process and metal mold parameters based on riser design theory of “shrinkage
pipe method” and metal mold design theory of “temperature equalization method”. In view of the problems exist-
ing in the design and production of gearbox castings, solutions were put forward to realize the normal production
of castings. Compared with sand mold casting and metal mold casting with sand core, all-metal mold casting has

superior advantages for thin-wall aluminum alloy castings.

Key Words: Metal Mold Casting, Gearbox Body. Thin-wall Aluminum Alloy Castings
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