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Fig. 1 Schematic diagram of brass alloy rod casting and

processing
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Table 1 Composition of copper alloys with different doping
elements
w/%

Type

Cu Zn Sn Fe Pb Si
2Sn 57 Remain 2.0 0.05 / /
0.5Sn 59 Remain 0.5 0.01 / /
Sn-Fe 62 Remain 0.5 0.20 / /
Pb 59 Remain / 0.10 1.0 /
Si 60 Remain 0.2 / 0.1 1.0
H59 59 Remain / 0.10 0.3 /
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Fig. 2 Schematic diagram of brass alloy tensile specimens (Unit:

mm)
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process and cutting force direction
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Table 2  Cutting parameter of brass alloy rod

Cutting ~ Workpiece ~ Velocity/ Speed/  Depth of Feed rate/

length/mm diameter/mm (m-min?') (rmin') cut/mm (mm—t™")

45 19.5 60 979 0.5 0.125
90 18.5 60 1032 0.5 0.125
135 17.5 60 1091 0.5 0.125
180 16.5 60 1157 0.5 0.125
225 15.5 60 1232 0.5 0.125
270 14.5 60 1317 0.5 0.125
315 13.5 60 1414 0.5 0.125
360 12.5 60 1527 0.5 0.125
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AW T Sn LR B AL T kL, iR A £,
SRS B R, S PTRIR B K. Sn e R
BARRSE KT pHEHS P& e, R
Sn JCE 5 AR LUY L iR Ak, $E5 T Sn EARY
T i . Sn-Fe ¥ 4 A9 HTH1 580 & 48 0.5Sni& 4 N[ T
9% (&l 5(a) ), {HIZSEARFRELGF, & o T Fe 55 AR
L JTT LE [0 S0 1 5 Po 0 1Y 5 B | R R
BIEAR, 4390 HS9 BAN Y 95 % il 86 %, K2 Pb 11y
Ui B 0 S ANk T R i AT S A B R B FO T
FoTm, (L EAG B A ) 2= M fE St B P hr s B
FIVRE 5 5 e U9, 43 91k H59 B4R 19 107.9%(14 5(a) )
1 134%(1& 5(c) ), I R#B 7% T Si ot & Y 2 i 241 21
B ARAE (ot ) FHES K T o5 AR, 1T B AHZH 21
JEE T AR R, W ST ELAT A A T R
588 1200,
23 AEBFETEHBAVIE S0

6 FRRIB 2L 0 R M E R A S, 7E R TT D1
KN 45 mm, YIHIZE 360 mm J5, & J] F, J5 W) 3
DI 1 6(a) fiis . & 6(b) fiis b A — Bl
JEE 0 3 AL SR A 80 0 U0 1 g 8 R a0 P A
JILFR 0, TEVIHIE 7= 4 Fol Fyo F.3 7710 B



132 7R BT R % ROH AR D 5551 %
300 250 180 165
200 .205 193 E 140}
200 7 o[ 126 123
£ ——28n E 107 107 106
< ——0.55n 5 100
5 —— Sn-Fe =
g1 ——Pb g oor
—Si e
0 ——H59 > 20r
. . . ) 0 o 0 o
-10 10 30 50 70 SN e SN e

Strain/%
(a) Nominal stress-strain curve

71, Horb F /R, R EVITEIT, FYUTEI 1 KB IME
K M+ 0.5Sn # 4 >2Sn # 4 >Sn-Fe # 4 >Si ¥ 4 >
HSO# 4 >Pb B4 . #] LU HH, 2Sn B4 19 D111 71 /)N
F 0.5Sn HE i, (A% HS9 B & T 37%. K Sn$B
ZRAER BN, B AH P HRCIR I 722 Sy 3503% 1 45 AR 2 4
(RIS AR 8 ( By 1) S5 R REAR T YT )7 . Sn-Fe B4
F Fe 0 s URECEE AR ACRT b B9, A4k ok, JBEAS T
mm b B — A, A B TR YT T, A% 0.5Sn
HA, HYIH 108/ T 29 9% Pb B4 H i T Pb
[ TS A b, K Z DLk ST ARDE 200 2 T i
KPR AR, Ak T k. ZE DTS AR, Pb B
Z Gy mAk, FE ) ) 2 TR U W R 4R, D]
FIREAR, H YT 1% H59 S > T 19%. Si 5 il
(4 B P 5 BE FNAE B2 43 ) Sl HS9 BAR (19 107.9% Al
134.1%, HF Sidm Z W F BB K, MR T pHM Y
L, BT AR R 3K, HE HS9 BEAR R T 21.5%.
M H SiooR FLE W T g, KT pAA a H
Z ] (R e g 22, S SE R T U0

&7 B R 6 B A 4 D1HI 7 A9 F30ME,
K(DEA F F, F.3A40 D510 Ry R 280H] ) Fo

F= [F?+F}+F? (1

i & 7 AT UL, 6 FkA L P-4 80 I J37E 50~100 N
fA 38 [ Y, S [A)48 2% 00 2 M0RHI S 3 UTHI 7 5 K/
HEFF4: 0.5Sn 4> 2Sn #4> Sn-Fe H4> Si B 4>
H59 B> Pb ¥4, Hrp Pb B4 84 & 4 U1 H|
JIR /N T H AR A 4
24 AETEBZEHFVIEIERDERLE S

& 8 J&/R T 6 Flbt BHLE U HI K B 14 £ 360 mm
Ji 1 2 T RELRE BE S 50 o Pl T RT A%, 2Sn B R AN 0.5Sn
B 11 2% TEDHEDRE J32 3 4 00T 5 Si B R HS9 B4 (1Y)
& THHELAE B LA T HoAth 4 FPORA AL 1M Pb #5 8] A1 Sn-
Fe 18 1) 2 THIREURS B2 W 5 . X2 B TSN T Fe Al
Pb JT % 1 40 76 D HI B BT 7= A i G 45 s, DD IR
JEE Y 1 TSR T B T HLBT R 0 AR AR AR 1AL

(b) Yield strength
5 AFEBAITRE I EHI 1A RE

Fig. 5 Mechanical properties of brass with different doping elements
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Effect of Doping Elements on Machining Performance of Brass

GU Yu, LEI Xuelin, SHEN Hongtao, HE Yun
(School of Mechanical and Power Engineering, East China University of Science and
Technology, Shanghai 200237, China)

Abstract: In order to investigate the influence of different doping elements on the machinability of brass alloys,
five types of doped brass alloys were prepared: 2%Sn brass, 0.5% Sn brass, Sn-Fe brass, Pb brass, and Si brass. Their
microstructure, mechanical properties, and machinability were compared with H59 brass. The results indicate that the
cutting performance of tin-brass with 2% (mass fraction) Sn is superior to that of Sn brass with 0.5% (mass fraction)
Sn. Sn-Fe and Pb-brasses exhibit excellent cutting abilities and chip-breaking properties due to the presence of second
phase particles dispersed along their grain boundaries. The ranking order for cutting forces among these six types of
brasses is as follows: 0.5% Sn brass > 2% Sn brass > Sn-Fe brass > Si brass > H59 brass > Pb brass; while Pb-brass
demonstrates good machinability but poor mechanical strength, Si-brass exhibits both good machinability and improved
mechanical strength.

Key words: brass; doped element; metallographic structure; mechanical property; machining performance

(iR AE: EHem)
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