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Effects of thermomechanical heat treatment processing on
microstructures and properties of Cu Zn alloy by minor Cr alloying

DATI Jiao-yan, YIN Zhirmin, SONG Lian-peng, ZHANG Sheng-long, LI Xue, SUN Wei
(School of Materials Science and Engineering,

Central South University, Changsha 410083, China)

Abstract: An Cu2Zn0.6Cr alloy was prepared using intermediate frequency melting and semt continuous casting.
The ingots were extruded into bands with dimension of 28 mm X 8§ mm which were then immediately immersed into
water. The extrusion ratio was 15 1. After extrusion, the bands were 35% cold-drawn and then aged under differ-
ent conditions. The effects of aging temperature and time on mechanical and electrical properties of the alloy, which
were processed using solution-aging and solution-35% cold drawing-aging, respectively, were studied. The results
show that, firstly, the alloy has strong aging strengthening effect and good performance at intermediate tempera-
ture; secondly, cold-drawing prior to aging can significantly increase the strength of the alloy; thirdly, the optimum
treatment is proved to be solution treatment followed by 35% cold-drawing and then aged at 450 C for 4 h, under
which the tensile strength, yield strength, elongation and electrical conductivity of 467 MPa, 390 MPa, 20. 8% and
64.5 %IACS, respectively, were obtained. It is shown that the properties of the alloy are controlled by reversiomr
recrystallization and precipitation during the aging process. Substructure strengthening due to cold-drawing deform-
ation and precipitation strengthening by the Cr particles precipitation are responsible for the high strength of the

studied alloy.
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Table 1 Effect of aging temperature on properties of studied alloy
under two processing conditions (aging time 4 h)
Kigiig Solutiorr aging Solutionr 35% cold draw ing- aging
temperature/ T g,/ p, .2/ MPa &/ % K/ %IACS A,/ MPa .2/ MPa &/ % K/ %IACS
20 215 123 39.5 42.9 341 339 14.8 42.0
350 234 130 37.0 44.9 323 291 17.2 44.5
370 237 130 35..1 48.8 334 301 18.0 48.2
390 260 141 34.7 52.2 336 305 18.3 52.0
410 297 138 33.0 61.8 356 311 19.3 61.0
430 317 150 31.5 63.4 388 329 21.2 63.0
450 333 202 27.5 64.6 467 390 20. 8 64.5
470 357 223 23.5 65.3 458 384 23.2 65.0
490 355 220 25.0 65.6 449 373 25.0 65.6
510 315 190 27.7 66. 1 394 350 27.1 66. 2
530 310 180 28 66.3 380 330 27.5 66.5
550 291 174 29 66.5 335 307 28.0 66. 8
T2 WIS AN PIAR T Z AL B A E T
4 A 0 A P RE RS e (IR 450 C)
Table 2 Effect of aging time on properties of studied alloy under
two processing conditions (aging at 450 C)
v Solutiorr aging Solutiorr 35% cold draw ingaging
time/ h G,/ M Pa ®.2/ M Pa &/ % K/ %I1ACS G,/ MPa .2/ MPa &/ % K/ %IACS
1 258 146 34.5 63.0 375 312 23.3 62.7
2 284 151 31.0 63.8 423 352 23.0 63.6
3 310 153 29.4 64.7 448 368 22.0 64.3
4 333 156 27..5 64.6 467 390 20. 8 64.5
5 329 154 27.2 66.0 455 369 22.6 65.8
6 322 153 26.7 66.5 454 369 24.1 66.3
8 320 152 26.7 67.0 455 376 24.9 66. 8
10 319 152 27.1 67.4 451 373 22.0 67.3
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Table 3 Tensile mechanical properties of

studied alloy at different temperatures

Test Cu-Zn Cu Zir Cr
temperature/ C 6,/ M Pa 8/ % K./ % ACS 6,/ MPa &/ % K./ % ACS
20 467 20.8 64.5 352 19.8 68

250 334 1.1 52.0 270 16.8 54.1
280 323 11.0 50.7 256 14.0 52.8
300 295 10.5 49.9 240 11.0 51.9
320 289 9.4 49.1 212 9.6 51.0
350 275 9.6 48.0 186 9.2 49.8

B1 ARAAHESEEEMALN
Fig. 1 Microstructures of different treated alloys
(a) —Extruded; (b) —Cold-drawing; (c¢) —Extrusion, aged at 390 C for 4 h;
(d) —Cold-drawing, aged at 450 C for 4 h
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2 AFALBEAER TEM BN
Fig.2 TEM morphologies of different treated alloys
(a) —Extruded; (b) —Aged at 450 C for 4 h; (c¢) —Cold-drawing;
(d) —Cold-drawing, aged at 450 C for 4 h
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Fig. 3 XRD patterns of alloys aged at
450 C for 4 h(a) and solutiomaging( b)
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