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Abstract The prealloyed powder metallurgy (PM) process and HIP technology and PREP powders are used to
prepare full density PM TC11 (Ti-6.5A1-3.5Mo-1.5Zr-0.3Si) alloy, a kind of heat resistant titanium alloy. Heat
treatment is studied to optimize the microstructures and properties of the PM TC11 alloy. The microstructures are ex-
amined by optical microscope, and the morphologies of PREP powders are observed by SEM. Room temperature and
high temperature (550°C) tensile properties and elastic modulus of PM TC11 alloy are tested and discussed. The mi-
crostructures and properties of the PM TC11 alloy are compared with those of the same batch forged rod. Near-net-
shape processes are studied to fabricate PM TC11 parts. By using of special dies, a big dimension thin wall integrated
PM TC11 alloy spacecraft cabin with inner gridding stiffening ribs is near-net-shaped and no inner defect is detected.
The results show that the PM TC11 alloy has the same good tensile properties as forged material and plus perfect elas-
tic modulus. The microstructures of the PM TC11 alloy are fine and uniform and the typical ones are basketweave
structures surrounded by equiaxed a. The PM TC11 alloy and suitable near-net-shape process can be used in the field

of fabricating high performance-to-cost, high reliability, lightweight and heat resistant parts for spacecrafts.
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Fig. 1 Illustration of process for preparing PM TC11 material and parts
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Tab.1 Chemical composition of TC11 prealloyed powder wt %
Kot I Al Mo Zr Si Fe C N H 0
SEIE 6.45 3.38 1.80 0.26 0.032 0.0045 0.011 0.001 0.12
GB/T 3620. 1—2007 5.8-7.0 2.8-3.8 0.8-2.0 0.20-0.35 =<0.25 <0.10 <0.05 <0.012 <0.15
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Tab.2 Granularity of TC11 prealloyed powder

Hif2/ wm B %
=250 0

<250-180 10.0

<180-150 71.0

<150-45 19.0
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Fig.2 SEM view of morphologies of
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Fig.3 Optical micrographs of original state and heat treatment state powder particles
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Tab.3 Properties of PM TCI11 alloys different states and same batch forged rod

L R ECIR S o,/ MPa 04 ,/MPa 85/ % W/ % E/GPa
¥R TC11, HIP 1067 1020 16.7 35.5 -
Eif BIR TCL1, BB K 1147 1037 14.5 38.8 115
TC11 Bk SWEIR K 1070 981 16.7 47.7 114
¥ TC11, HIP 687 601 19.7 41.5 -
550°C WK TC11, AR 763 590 23.7 64 90.7
TC11 B SR & 696 555 26.7 72.4 85.2
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Fig.4 Relation of temperature with properties of
PM TC11 and TCI1 forged rod
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Fig.5 Optical micrographs of three different states TC11 alloy
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Fig.6 Integrated thin wall $418 mmx618 mm near-net-shape
cabin made of PM TC11 alloy with inner gridding stiffening ribs
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