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Effects of Cryogenic Treatment on Thermal Conductivity and Thermal
Expansion Coefficient of TC6 Titanium Alloy

ZHAO Jinzhu
(Department of Material Engineering, Hebei Vocational & Technical College of Building Materials, Qinhuangdao 066002,
China)

Abstract. A cryogenic treatment test was carried on TC6 titanium alloy, the effects of cryogenic treatment on the thermal
conductivity and thennal expansion coefficient of TC6 alloy under the temperature range of 25 ~600 °C were investigated.
The results show that the thermal conductivity of the cryogenic treated alloy is first less and then greater than that of th©
original alloy; however, thermal expansion 'coefficient of TC6 alloy is first slightly greater and then less than that of the
original alloy with the increase of temperature. When the temperature is up to 600 °C, thermal conductivity and thermal
expansion coefficient of the cryogenic treated TC6 alloy are 7.95 and 1,17x105 °C', and increases and decreases
by 14.88% (1.03 W m' K,) and 1.62% (0.19x10% °Cl) respectively than that of the original alloy at the same terpperature.

Key words; TC6 titanium alloy; cryogenic treatment; thermal conductivity; thermal expansion coefficient

TCeEk & H A BAFHIFAGRME BT 1£450 °CT

FH 18] AR BRI T PE N — RN TR A 22 55 40
BV E AR Z R E IV ER WMV BT
R TCoH G H_E SRR T LI EItF
[EEEE TCeH &M e M K EVRMERENVIHE B
HEIENLIFE N  FAVEBEAENESESEMRIT RIGHTRIA R K A TC k& ek » Ik
MERE AR E T RS ER S & V2R TN 2% 43119 ) 6.12 Al,2.64 Mo, 1.86 Cr,0.44 Fe,
WRaE Aas KaefifilaeEHEVVERE 032 Si,H R Ti o YR KEEH TS A TZH]
BAVREEMERE (W Ik M SRS BRSO hFEE 950 CCARR20 mins  BREDE AR E
fEEnmRa T RS R EME FHTERE - HAT & T f1(-196 °C){= 8430 min « J %84 AR F S H R4
AR INE SRR & S PWEERE VI SRR - BT BN ERGRGE AR » A & S 1FE25~600 °CSEFE A
It SO TCe k& T2 A FHNAZE S AR B 2 BCFIFALS © FAY BB FH TC-7000 8154
RTS8 7%, AL R~ /06 mmx

WS I #:2018-01-21 L5 mm, RIS LESTALA9CH T AL B - FRTE

SAPRF S E2AE25-600 °CIUFE N HYIA G R AT
FRZ &L FriSEE Ry a2 AABRAE R & T THIHI R
Eftz5

AR R IT A

BB BT B AR (197 6-), NEE IRt A T4 P B 9E 7
[e] APREEII T R M AE . FRLE § 13780479792,
E-mail:273412517@qg.com

A=100 a-p-Cpit B G RE) H P AR R
W m!-K) ,aly#d g 5 (cm2-s") , p EE


mailto:273412517@qq.com

(oK 01/2019

(grem™).Lr HREEI ¢ K, ) - FHDILA02CHE # i ik
(L & S AE25~600 °CIEFINAY R IR 2250 1
JFEH£3%, AL03ESEL 1RAE RIS 79<0)6 mmx25 mm
1] FH Axiovert200MATHY S 27 7 it A1IJEM-2010
B M52 AN AT ST CO R &Y 4R
FFUE:
= WIS
2. 1 B

LA A FRATETCOEk & & Hy B L
A LIEH FaaS G AR RE PN TT EARHI 4
FRIR BRI LTS S R OFH ARG 5 %
PAERJE N AR R AERTHUIR att Al atH (BRI
INTTEEFRT AL AT ) 21K - FREIZ2AYTEMER
F R UGS & A N F EE R4
FH > T A AL S & < TP AT A i RSN i
PR EAYAEH IR AH > 5 T 0 A Sk A
AL FEE B AIE 2 - DO T TCO G & IIFAAE]
950 °Cif Hrszihfra+ B H X fERA G Y2 Al AR
R A et N AR A AR R A T AE
RS H AP B att Sk R M pAEfT
o MITTEE R PARE R A 735 25 AL T A
BRI R ka1
2. 2584k

E 3L EFTETCe M &GRS
REIR Z M2 - A LUE M 1£25~600 °CIUF A

@ FEBS

XA RS AN T CORk & s PN S AR ik B2

o« 27 o

RN &SNS REE RS & N T E
KT REGEFLIER » PIMHUIRE S BHINGERIE
400 °CHIHFRAK » 2HREEY100 °CH 44 A H ]
o seHYING R 7.12 W-m-"-K1, B [EDERE T
ARELZRA AN G S IVIRNGEZF/INT 4.81%
(0.36 W-m'-K-"MOOrk} Z 4 A 5 & S HI
S T.95W m K BEREZZES AT R T
14.88%(1.03 W-m'-K'Jo

AN ETCO A H A P A E A e Ra'
AH A AR SR T I A (B A2 A B AR R R
RFRURE T HE R S s R P N T ~ SRS A
RO EESEEBE IR T N HF IS TE R 123 K
s M &I SIREETT M- R 4A
SEed A BafIBAEAR TS TErAH
HHafla' tH4 Rk, afia g EHES 77 i 13
FELILTTEErE - BT BEIVEMSECE L add
/I IRFAEBAEF VY B RSt afia il oK Al
TERRRSEE T ER 2 G TCO G T
MEEOR R 2 AR S - R SR T S
RN IS R R RO AR RS DUBER » W
FH SR FHOR N B AR T ARHEYFABE Bl e
FIMAH S pka+BAE » A FTFH-FHY9 5
REaENSINGEST - S5—J7H T RINES
NFLIRAE A LAY S AMEREY] , TCOE & BT
AR NP AR AR FRUZ S - (RPN YD S L
BEIRE AT SRS IAMERE © FTURE

(b)# 2

Il TCOER &Y HHAH A
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Fig.2 TEM images of TC6 titanium alloy
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Fig.3 Relationship between the temperature and the
thermal conductivity of TC6 titanium alloy
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Fig.4 The expansion curves of TC6 titanium alloy
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