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Drilling Technology Research of Heatshield of Shenzhou Spacecraft

WAN Qing ZHENG Jinghua SUN Bo LI Zhe
(Aerospace Research Institule of Materials & Processing Technology Beijing 100076)

Abstract  The heatshield of Shenzhou spacecraft is mainly composed of FRP honeycomb sandwich structure.
Aiming at the problem that the hole position accuracy is difficult to guarantee due to the clamping deformation, the
process optimization and improvement are carried out. The tooling structure, clamping method, process flow and
drilling equipment are improved. The test results show that the drilling accuracy can be effectively improved by

adopting the low stress clamping method, reducing the turnover times and using the CNC machine.
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Fig. 2 Schematic of clamping method of heatshield
FIEINERG , RIRASIEARI , BRAE Hho0 = A2 4% Bk
B 2 e R R AR AR AR S ORG H J5 BRAE T

5 AL 7 A i 22

BB AT, Tk PRIE LA S R A 5T
AAT, TR BORE 32 B R Al REA 5 0 X
e B A P Rl B ORI R T IR Bl AR 1) 2
TG BLHEATA BRITs B AT, O 1R SR T 0L,
T SCH AR « (1) 7RI B S i [ 7 249
W T BR WA B 5 (2) 70 A 45 K49 it i 457 % 17 2885
(3) B A 5 B L 5 A0 ST M OC 2R o ST By A

TR 5 B AR A BT B Y, & 3 BT s o

Patran 2006 r2 08-Sep-10 08:38:37

ial Name Scalar Plot

K3 Bl ORIE S Bl e A FROTAE Y
Fig. 3  Finite element model of clamping method of
heatshield and drilling jig
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Fringe: Dfault Static Step. A2 Incr=26 Time=1 00000, Displacement. Transiation. Magnitude, (HON-LAYERED)
Detomn: Defautt Static Step. A2 Incr=26.Time=1.00000. Displacement. Transkation.
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Fig. 4 Deformation cloud of heatshield on uniform compression
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Fig.5 Deformation cloud of heatshield on

nonuniform compression
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Fig. 6 Clamping method comparison of heatshield before and after the process improvement
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Fig. 7 Schematic of drilling jig after improvement
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Fig. 10 Machining equipments before and after improvement
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Tab.1 Comparison of hole position
between drilling jig and test piece
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