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Development of High Strength, Heat Resistant KHRT Copper Alloy Tube

oooo®
Chikara Saeki

oooo-®
Takashi Shirai

A new high strength, heat resistant KHRT copper alloy tube has been developed by the copper tube
research section at Hatano Plant. The tube is the best for use in air conditioner units operated with high
pressure refrigerant R410A. KHRT has excellent heat resistance properties and it well suited to heat hand
brazing at the time of air conditioner assembling. It also has almost the same workability and corrosion
resistance as the phosphorus deoxidized copper tubes commonly used in air conditioners.
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Table 1 Examined chemical compositions of the developed alloys

O masstd O
No. Cu P Sn Mn Zn
0 Bal. 0.025 — — —
1 Bal. 0.024 0.10 — —
2 Bal. 0.026 0.31 — —
3 Bal. 0.026 0.53 — —
4 Bal. 0.029 0.67 — —
5 Bal. 0.026 1.03 — —
6 Bal. 0.023 0.26 0.18 —
7 Bal. 0.028 0.58 — 0.27
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Fig. 1 Effect of annealing temperature on developed alloy [No.4]
and conventional [No.0]
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Fig. 2 Strength comparison with phosphorus deoxidized copper
after heat treatment simulating the hand brazing condition
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Table 2 Mechanical properties before and after heat treatment
simulating the hand brazing condition

Tensile . 0.20
No. strength Elongation proof
gooo stress
0 MPall 0 MPall
0 239.6 435 76.0
Before 2 264.1 43.5 106.8
heated 4 298.4 45.2 135.7
6 274.9 43.7 118.0
7 280.3 475 118.6
0 205.8 39.4 40.0
2 224.9 50.5 49.0
hAe;tfer | 4 236.7 50.9 55.4
6 205.8 49.1 43.1
7 231.8 52.8 54.9
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Table 3 Physical and mechanical properties

Phosphorus
Characteristics KHRT deoxidized
copper
£ | Melting pointd O O 1067 1083
2
o Thermal
2 | conductivity at RT 227 339
8| OwamIKD
1
2 | Electrical conductivity
< .-
o 0O IACSO 5055 &
2| Tensile strength
L - -
g 0 MPal 265-290 230-255
o
‘S | Elongationd 0O 48-54 48-54
f =
£ | 0.20 proof stress
8 0 MPar 95-115 50-70

Mechanical properties : annealed condition
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Table 4 Mechanical properties after heat treatment simulating the hand brazing condition

Tube size Tensile strength Elongation 0.20 proof stress Burst pressure
O mmDO 0 MPall ooo 0 MPall 0 MPall
@ 7% 0.25t 271.8 47.0 66.1 16.4
KHRT
@ 952x 0.7t 266.9 54.8 59.2 314
Phosphorus @ 7x 0.25t 216.0 33.0 417 14.9
deoxidized copper | ¢ g952x 0.7t 240.6 423 349 23.1
& #*
"
i
=— 0.1mm | — 0.1mm
KHRT Phosphorus deoxidized copper

001 000000000000000O
Photo 1 Microstructure after heat treatment simulating the hand brazing condition
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Table 5 Mechanical properties after 10-minutes heating in 9000 and 1 0000

temeztriggj re Tensile strength Elongation 0.20 proof stress Burst pressure
b 0 MPald ooo 0 MPaOl 0 MPald
ooo
KHRT 900 248 40.3 43 16.5
1 000 222 215 38 13.0
Phosphorus 900 213 215 32 15.0
deoxidized copper 1000 170 20.3 23 12.3

Tube size : @ 12.0x 0.500 mmQO
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Photo 2 Microstructure after heat treatment at 90000 and 1 0000
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Fig. 3 S-N curves for KHRT and phosphorus deoxidized copper in
vibration fatigue tests
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Table 6 Results of ant nest corrosion acceleration test

Corrosion depthd mmO Appearance Cross section
7days 20days 20days 20days
0.08 0.15
0.05 0.18 = LI I A ?
Phosphorus 0.10 0.31
deoxidized 0.22 0.29
copper 0.22 0.07
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Photo 3 Cross section of inner grooving tube, annealed
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Hairpin bending
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Flare processing
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Photo 4 Hairpin bending and flare processing
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