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Study of Heat Treatment Conditions that Impact Thermal Conductivity of Aluminum Casting Alloy

EomomE ® ok #H —° MO o W
Junichi UEDA Yuichi IENAGA Kenji SUTO
= = ABSTRACT

T I = LAGRPIA-S IO I EER & B B R
EREK LU BT, BMREHRE E 5BV RET S
TIa—FEHEL VY ANy FOMEIE LT
ENBTILI=YL8IEE ACABIZEWT, TLI=Y
LAEE~ ) 7 ZZ[EVE U TEMAE & Bl 2 W R T 0
FHNCEHT 2 Z L TEYRER %L 58 5 BB % Mk
U 7=, AW EVLEIR 7 L 3 =% A S-S i3~ O 6 TN
Nd D, REFHEDOERAE T L I = A5EEEREA
DOREFANTIRETH 5. F 7z, BYAER L ELRURBEROEN L
BEER A & B AR O i {5 2 FORIE Ji LD ATREME 2R U 72,

An approach was studied that sets the heat
treatment conditions to increase thermal conductivity
after achieving the mechanical properties demanded
of aluminum casting alloy parts. The heat treatment
conditions that increase thermal conductivity were
verified by focusing on the behavior of solute
atoms that solid solute in the aluminum metal
matrix and obstruct thermal conduction in AC4B,
an aluminum casting alloy used as a material for
cylinder heads. This study is applicable to heat
treatment type aluminum alloy in general, and can
also be expanded to aluminum alloy parts with high
demand for heat dissipation properties. In addition,
the close relationship between thermal conductivity
and electrical conductivity indicated the potential for
a simple alternative method of measuring thermal
conductivity.
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Table 1 Thermal conductivity of aluminum alloy with
various temper designations
Alloy T(_ampe_r Thermal conductivity
designation (20°C) kW/(m-°C)

T4 0.13
2014 T6 0.15
(0] 0.19
T3, T4 0.12
2024 T6, T81 0.15
(0] 0.19
T4 0.15
6061 T6 0.17
O 0.18
T4 0.16
6051 T6 0.17
O 0.20
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Fig. 1 Typical pattern of T6 and T7 heat treatments
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Fig. 2 Diagram of solid solution and precipitation in aluminum alloy
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Fig. 5 Effect of solution temperature holding time on
elongation of AC4CH-T6

Table 2 Chemical composition of AC4B alloy test
sample

(Wt%)
Si Cu Mg Fe Zn Mn
AC4B sample | 8.2 2.7 034 | 0.76 | 0.67 | 0.24
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Fig. 6 Aging curve of AC4B alloy
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Fig. 7 Thermal conductivity with various aging
treatments
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