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Study on Annealing Process of Large Size Copper Nickel Alloy Tube
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(Luoyang Ship Material Research Institute, Luoyang 471023, China)

Abstract ; The annealing process of copper nickel alloy seamless pipe was studied. Six typical copper nickel alloy seamless tubes

were selected and produced by drawing. The annealing test was carried out according to the proposed annealing test scheme. Af-

ter annealing, samples were taken for performance test. By testing tensile strength, yield strength and elongation, as well as

Bush hardness and Rockwell hardness, and carrying out metallographic test, that whether the microstructure change from pro-

cessed state to single—phase recrystallized o structure was observed. When the annealing temperature was less than or equal to

700 °C, it was impossible to obtain single—phase a structure with complete recrystallization. When the annealing temperature

was higher than 730 “C, the grains would grow continuously. Annealing holding time less than or equal to 30 minutes could not

achieve all recrystallization, and more than 40 minutes could make the grain continue to grow. The optimal annealing process for

seamless copper nickel alloy pipe was holding at (720+10) °C for 40 minutes.
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Table 1  Chemical compositions of copper—nickel alloy

seamless tube %
JLER R BT AL TR BT i 3 AL
Ni 11.00 10.0
Fe 1.80 1.50
Mn 0.60 1.00
Cu A —
Zn 0.05 —
Pb 0.01 —
S 0.00 5 —
C 0.05 —
p 0.01 —
HE LM 0.10 —
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Table 2 Performance index of copper—nickel alloy

seamless tube

pifr Rk
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g wE mr WRR
w wg Ry L

/MPa /MPa /mm
R 290 — — 45 105 0.01
T 380 105 30 — 70 0.05
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Table 3 Mechanical properties of copper—nickel alloy
seamless tube

PrfisR g AR R
é =
W5 MPa /WP /% B I
1# 472 450 9.5 0.95
2# 427 411 14.5 0.96
3# 467 447 10.5 0.96
4# 492 471 11.0 0.96
S# 473 450 15.5 0.95
6# 435 409 12.0 0.94
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Fig. 1 Relationship between annealing temperature
and tensile strength
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Fig. 2 Relationship between annealing temperature

and yield strength
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Fig. 3 Relationship between annealing temperature
and elongation
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Fig. 4 Influence of annealing temperature on
Brinell hardness
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Fig. 5 Corrugation of the copper—nickel alloy seamless

tube caused by pipe bending test
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Table 4 Rockwell hardness of copper—nickel seamless
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Table 5 Rockwell hardness of copper—nickel seamless

tube annealed at 720 °C

tube annealed at 700 °C =Rz % [OH
%t % G A 44 325 325 31.5
44 49.0 49.0 46.0 S# 34.0 33.0 34.0
S# 47.0 45.0 48.0 6# 39.5 38.0 38.5
o 520 20 330 Fo6 ARASTEEHRAMERER
2.6 LIRS Table 6 Rockwell hardness of copper—nickel seamless
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Fig. 6 Microstructure of the material annealed at 720 °C for 30 min
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Fig. 8 Relationship between strength performance and heating duriation and heaing temperature
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