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Correlation between Surface and Internal Structures of ZTC4 Titanium Alloy Castings
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Abstract: Quantitative assessment techniques were employed to quantitatively evaluate the regional microstruc-
ture of some large titanium alloy castings, and the correlation between the surface and internal structures of cast-
ings was analyzed comparatively. The principle of sample selection and observation in the evaluation of the casting
ontology was discussed. The results indicate that the average grain size and half-width of the grain size distribu-
tion obtained from the surface, central layer and cross section of the casting ontology are increased linearly with
the thickness of the castings. The grain size of the surface and center layer are characterized by a normal distribu-
tion, while that of cross section is characterized by a skewed distribution. Combined with the characteristics of ti-
tanium alloy castings, it is recommended that the surface structure can be adopted to evaluate the uniformity of
the casting structure in the evaluation of the casting ontology of large-scale complex precision titanium alloy.
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Tab.1 Chemical composition of ZTC4 titanium alloy %
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Fig.2 Metallographic structure and grain information graphs of the surface/central layer/cross section

L 2 diOREIg /D S BT R O3 A B R D 2 AN Y
51X 5 BR A 4 1 U5 [ R R PRAT K

B3 D B 1 4% X IR )= BT 0 = A B R A
it RS 3 A i 2R 2% DX Y 3R = - 2 - R R
SO AT RS AR UL 2. W LA O 2 2R R
W7 A YE Ol 8 ~ 7 502 pm, - Bl B RS 24 0 742

50 35
as|
30

I ¢
<35k f LSt
2 B g
g 30T ul 20
4r25¢ 4
ool & 15
mg}lS- et

o}

pens R RO @ S 1 675 pm AT Y AL RS
22 i A5 0 A, I 2 B BOR A A R SEAE (P 3b) . Bl B
TR JBE BRI AR ok RS 3 A ) D L B 0 R 4
25 B 5 L /N IS o O TR AR B 5 4 3 AR A 52 R etk
RO 8 3 i /1 » EL 2 A 9 BB . B A F B 2 3% o
(R RE SN YR PNPE 3% N TS AN 1N S 3 o R e 21

30 or
E
25 st | P
=20 R 20}
it} it}
415 4u 15
o 10 o 10

4000 6 000

Ef&/um
(b) & @

4000 2000

Ef&/um
(a) Ak

0 2 000 6 000 8000 0

8000

4000
Ef&/um
(D) F &

4000 6 000 8000 0 2 000
Ef&/um

(o) & E

0 2000 6 000 8000

B3 & KRB AR T Y E A W&

Fig.3 Average grain size distribution curves of each region and the entirety
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Tab.2 Grain distribution of the surface/cross section/central layer
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Fig.4 The variation of average grain size and half-width

with the thickness of castings
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Tab.3 The correlation coefficient between average grain

size and half-width with the thickness of castings
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