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Abstract. In production of CuZn37 discs, soft quality (DIN 17670 K-50), there is a 
problem of an increased fraction of the β-phase. Since the fraction of the β-phase primarily 
depends on the amount of copper in α + β brasses, it was recommended to substitute the 
alloy CuZn37 (% Cu from 62,0 - 64,0) with the alloy CuZn36 (wt.% Cu from 63,5 - 65,0). 
The result of investigations shows that in industrial conditions it was possible to produce 
alloy with practically single-α phase structure. The β-phase appears only locally and its 
fraction could not be determined in the structure with the standard applied method. 
 
Introduction 
Apart from the chemical composition which is of a prior importance, the following 
components influence the final content of the β-phase in the structure of two phase brasses: 
heating temperature of slabs for hot rolling, intermediate and finish annealing temperatures, 
as well as the cooling rate [1]. 

The cooling rate varies depending on the type of furnace, i.e. fastest cooling may be 
accomplished when annealing is performed in continuous annealing furnaces.  Annealing in 
chamber furnaces is performed when lowest cooling rates are needed. 

In order to balance cooling condition with equilibrium diagram, previous researches 
included repeated annealing followed by the slow cooling in bell furnaces [2]. Although 
this process resulted in a more favourable structure with the diminished β-phase content 
compared to cooling in continuous annealing furnaces, such technological procedure was 
not accepted as a non-productive and non-economical. For the same reasons the option of 
lowering slabs annealing temperature before hot rolling was abandoned.  

Concerninng the data of the equilibrium diagram [3], this paper suggests the 
introduction into industrial exploitation of a new alloy CuZn36 with increased copper 
content.  
 
Test Results 
During the technological process, strips of CuZn36 alloy were subjected to intermediate 
and finish annealing in continuous furnaces. Annealing temperature was 750oC with the 
variable cooling rate (2,4 - 3,8 m/min) depending on the strip thickness. Test results showed 
the presence or the absence of the β-phase during annealing. The structure examined by 
optical microscope is illustrated in Figs. 1-6 .  



 2nd International Conference on:  
198 DEFORMATION PROCESSING AND STRUCTURE OF MATERIALS  

 
Table 1. Test results for CuZn36 strip.  

Intermediate annealing  Finish annealing Sample.
No. 

 
%Cu 

Thickn. 
(mm) grain numb. 

per mm2 β-phase HV0.3 
grain number 

per mm2 β-phase 

 
Fig.No. 

1. 64.1 0.58   900 n.d.* 61.5;62 460;490 n.d.* 
2. 64 0.68   800 n.d.* 60;59 400 n.d.* 
3. 64 0.58   850 n.d.* 59 350;400 n.d.* 
4. 64.5 0.55 850;800 n.d.* 54;57 300;400 n.d.* 
5. 64.1 0.68   800 n.d.* 68;67 650;600 n.d.* 
6. 64.2 0.48   700 n.d.* 55 400 n.d.* 
7. 63.6 0.58   800 n.d.* 58;57 300;250 n.d.* 
8. 64.3 0.58   800 n.d.* 57;56 250;200 n.d.* 
9. 64.8 0.55 850;800 n.d.* 54;57 300;400 n.d.* 
10. 64.4 0.38   850  n.d.* 60 500;450 n.d.* 
11. 64.2 0.48   900 n.d.* 64;66 300;500 n.d.* 
12. 64 0.58   800 n.d.* 60;58 350;350 n.d.* 
13. 64.7 0.48   700 n.d.* 56 300 n.d.* 
14. 64.1 0.65 900;850 n.d.* 72:67 600;350 n.d.* 
15. 64 0.58   800 n.d.* 60;61 400;350 n.d.* 
16. 64.3 0.68   900 n.d.* 69;68 600;700 n.d.* 
17. 64.9 0.48   850 n.d.* 66;64 490;490 n.d.* 
18. 64.1 0.68   800 n.d.* 61;60 400 n.d.* 
19. 63.8 0.35   800 n.d.* 65.7;70.2 400;400 n.d.* 

 

20. 64 0.38   850 n.d.* 73,5 550 β-phase  5, 6 
21. 64.1 0.68 900;850 n.d.* 68;67 650;600 n.d.* 
22. 64 0.58   800 n.d.* 60 450;450 in trace 
23. 64.1 0.65 900;850 n.d.* 72;67 600;350 n.d.* 
24. 63.9 0.68   800 n.d.* 62 450;450 n.d.* 

 

25. 64 0.48   750 n.d.* 62;63,5 400;400 in trace  3, 4 
26. 64.4 0.58   900 n.d.* 57,9;57.5 350;300 n.d.* 
27. 64.1 0.68   800 n.d.* 67;65 600;600 n.d.* 

 

28. 64.2 0.68   850 n.d.* 60 450;450 β-phase  1, 2 
n.d.*- β-phase not detected by optical microscope. 
 
 

   
 100x 100x 

Fig. 1. Part of sample without β-phase.             Fig.2. Part of sample with β-phase. 
                   Sample No. 28(Cu=64,2%)                                Sample No. 28(Cu=64,2%) 
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Fig.3. Part of sample without β-phase.          Fig.4. Part of sample with β-phase 
Sample No. 25(Cu=64,0%)                   Sample No. 25(Cu=64,0%) 

 

  
  100 x 1000 x 

Fig. 5. Part of sample with β-phase.         Fig.6. Part of sample with β-phase. 
Sample No. 20(Cu=64,0%)                          Sample No. 20(Cu=64,0%) 

 
Metallographic examination of structure showed the presence of the β-phase in samples 

No 28 (Fig. 1 and Fig. 2); No 25 (Fig. 3 and Fig. 4); No 20 (Fig. 5 and Fig. 6) and No 22, 
but only sporadically, and the exact fraction could not be determined by the standard 
applied method.  

Low magnification (100x) shows that  the β-phase reduces the α-phase grain size. This 
grain size reduction results in slight increase of hardness (see Table 1). On the other side, 
high magnification (1000 x) reveals the presence of the β-phase at α-phase grain 
boundaries. 

The β-phase may be locally present in the structure, or even completely absent (Fig. 2. 
compared to Fig. 1; Fig. 4. compared to Fig. 3). Fig. 5. and Fig. 6. show somewhat 
increased  presence of the β-phase, but its fraction still could not be precisely determined.  

The structure without the β-phase, or with the β-phase only locally present, is 
favourable for the production of  discs of the soft quality.  
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Conclusions 
1. Taking into account the data of the equilibrium diagram, the new alloy CuZn36 
was suggested for industrial production. Results of this investigation show that copper 
content 64,0%-65,0% provides almost  single α-phase structure.  
2. Some samples contain the β-phase only locally, and its fraction could not be 
determined by the standard applied method. 
3. This structure guarantees requested quality of discs with the minimum increase in 
production costs. 
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