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ABSTRACT: The paper aims to study the influence rules of complex structure characteristics on homogeneities of microstruc-
ture, chemical compositions and mechanical properties by taking large complex in ZTC4 titanium casting of large complex
structure in engineering applications as a target. Elements Ti and Al were distributed uniformly in each position of the casting.
Element V had high inhomogeneity. The f grain size and o lamellar spacing increased linearly with the increase of wall thick-
ness of castings. The increase of § grain size was larger than that of o lamellar spacing. Macro-hardness and micro-hardness de-
crease with the increase of wall thickness.
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Fig.1 Schematic illustration showing locations in the castings
for dissection and analysis
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Tab.1 Chemical compositions in different positions of castings %
ks A X B X CIX D X
Al A% Ti Al A% Al v Ti Al v Ti
1 5.48 3.07 91.45 6.50 2.86 90.65 6.42 3.76 89.83 6.10 4.08 89.82
2* 6.05 3.12 90.83 10.41 4.40 89.47 5.90 3.69 90.41 6.55 4.80 88.65

3* 6.02 3.45 90.36 - -

5.97 4.02 90.00 6.11 3.55 90.34
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Fig.2 Valuation results of chemical composition homogeneity
of castings
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Fig.3 Microstructure of cross sections in region
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Fig.4 Valuation results of microstructure homogeneity of
castings

R HIHRORIR] , T ¥ B0 5 5 1 B SRR A G

SCHOXT S RE IR B R ST HIT a 7 J2 1] B 40 2

>R ] Origin BAFHEATHLA M AL S, 401 20 2L B BE

JEREA R UK 5, 135] ZTC4 £G4 B diki R

dp. o W JREE d, SHFREIR b SCHAUE 45 RRAL
S FZ A )R 2).

dy1114.9536+21.71425b (1)
d,=2.66141+0.00671b 2)

AL, B51F BRI T o 22 ] B 2 5 BEJRE R



88 Wo®m oW B T & 2017 4E 07 A

2000 29.8HRC ~ 43HRC, W 13 ff FF 5 [ & 272HV ~
o . 345.0HV . 1%, 2%, 3" {1ty % W B ¥ 76 +14HRC,
guoof " . +8.65HRC F1+6.6HRC U Bl N I h, o 1ol B % 7
Eégg +35.7HV, £29.3HV F1+36.5HV I Bl N I 3 . %10 i
Z 500} JEAIHEIPAL 5SROI 7. EKA S HF B RN
“m-' ZA o A, ERBEEA S, H Ak, o ERR
I SRS, P A S O e RO, AR
200
S TR T ASTME 140! 7V i 4 34 3 0 4% 4 1 3% TG T 35 {1 e 55
IR fmm Ry 4 CCRE B A5 64T 3, R34S S A2 1 3 TG T
@ PRI Y T Y CRE R i, HC R RS A 4 a
301 . " —= ERRSE R, HAR A FCRE R, 9% Pl B 9 He I 1 AR
250 " FRET K, HIAZ o 490 AT B SR AL VE FHR2 R .
RN 36F = —
A0 T ¢
=<1 i
0.5F SE 21F
£ 18t
00036 9 12 15 18 21 24 27 30 15F1A|B ||C{|D AlBJE(P CI
I fmm 12f
b bR o
IS LGB RE IR IS A X A oL
Fig.5 Relationship of microstructure and wall thicknesses of B 2 3
castings a 7% LR
350
SRR PE R FR L B R R SR [ R 21,7142 1T 200l B =
TS o B2 ENE 2% 0.006 71, BD B dki R < T 1inn
ZREFREIR I K, EEIE Y B SRR TR A ool
SRR, o FEERTESHA SRR, SHE = | el
GERHLL, o BB IR R, JEOTY e 1/ OB flep A
TWES, H oo FZBEAIE AR 2500, (iS55 oo
Bk, 323 VA TR BE (RS2 MR /N30 B L o 2 1] Sor
FEAHEL B divhr R 32 5 R IR RS A2 /N 0 T 2 3

b S fEchE

2.3 WEEARHEM

VHE5 2F 1 2 LR B3 915 BB & 29.0HRC ~ 57HRC, %
E EENE A 260.2HV ~ 331.6HV, 2% 85 {4 1% 22 Wi A

K7 B0 B 2 S VT Al 2

Fig.7 Valuation results of hardness homogeneity of castings
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Fig.8 Relationships of hardness and wall thicknesses of castings
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