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Study on Thermal Deep-Drawing Process of TC1 Titanium Alloy Cover Part
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[ABSTRACT] According to the feature of TC1 titanium alloy cover part, the processing property of the part is analyzed.

The influence of some factors such as mould material, temperature, blank holder gap and drawing rate on the drawing form-

ability of TC1 titanium alloy cover part are discussed, meanwhile the appropriate parameters are optimized. The results

indicate that the proposed technological method is feasible for the integral forming of thin-walled TC1 titanium alloy with

large drawing ratios. Moreover, parts with high quality of flatness can be successfully formed by using air-demoulding

method. It provides a technical reference for picking off the similar parts.
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Fig.1 Structure of the part and its dimensions
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Fig.2 Schematic diagram of the mould structure
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Fig.4 Part with good surface quality after sanding
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Fig.5 Scheme of the part wall thickness measurement
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Fig.6 Wall thickness at elevated temperatures

S 2 S B BRORE JEE S (1.05~1.06mm ), 58421k R B33
Ko FRWNTEZIRE T, TCL BIEMHHRL K 140%,
AGTHIR AN A 183MPa, 7ERLIR L FE H o] LUA AU K
PrAz AR , T B 1E 6 B # i ™ IR . R, ek
eI BB (620 £10) °C,
2.3 [EiSEEHIR

TERR B S PIRE ol R |, e (AT BRO6 T i
—E MR . AR ] B /)N, ARk 5 RS 2 ] g JBE 452
488 R NI TI0 B5 BE E  NE TT,  | R E A  RE f aed E
W, I 525 50 FE OV A 3R 10D IR, 38 m 4T B 4b 2
Ty [ BRI Rk 24880 Gy e 4, IR 242 38 M RS
Kok NASIE X, 5y S 308 A 4. R, AR S0k
PEAE 620°C, JE A A B AKX A 1.1mm , 1.15mm . 1.2mm
1.25mm  1.3mm #4717 HGRE, W T AR 3 fa] B
XoF A fre INE JEE IR 50

MNIEL 7 VT AR 3], 5/ INRE JBE Bl 45 1 371 (1] B P 34 K5
ARRSG AR /N, BB A 1lmm A1 1.15mm B, f /)
BEEL A 0.96mm H4 N5 0.98mm, {H S IEF 2 14 ™ & k)
i1 8 (a)), 24T BE AL HS fie/INVEE g /N8 0.92mm,
TC R 5 2L R T 5 YR RIBRAE 1.3mm B,
P22 AL B E (E 8 (b)), I f /] VaE JEE H B
TEME S 4 (F5), BUE M 0.93mm, [FREIC B 2 5 2k
TJF. (HEDEBERE 1.2mm 1 1.25mm B, B Z 1
Fem HA R RIG(E 8 (¢)), RTINS e/ VEE
JEZ9 R 1.0mm, 56 42l 5 20 T2k, R, 8k

T/ NEEJE /mm
=3
o
2

1.05 1.10 1.15 1.20 1.25 1.30 1.35
JEFIEIBR /mm

E7 ARESERHEFEAMCENR/NEER
Fig.7 Minimum wall thickness of the corner area at different
blank holder gaps
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Fig.9 Schematic diagram of improved deep—drawing mould
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