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Study on impacts of electrical discharge parameters on

processing energy consumption and roughness

ZHENG Jun, HUANG Zhiqiang, LIU Mengqi
(School of Mechanical and Energy Engineering,Zhejiang University of
Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: Electrical parameters in the process of WEDM (wire electrical discharge machining),
including pulse width, pulse spacing, tracking, speed limit, etc. affect its energy consumption and the
surface quality of machined parts. Through establishment of the test platform, the paper collected
relevant data of DK7740D WEDM process, analyzed impacts of four parameters: pulse width, pulse
spacing, tracking and speed limit on the processing energy consumption and the surface roughness of
machining parts, and calculated the influencing degree of electrical parameters on the machining process
of energy consumption and roughness, which provided a reference for realization of low energy
consumption and low surface roughness with WEDM parameter optimization.
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Table 1 Control factors of WEDM set at different levels
7K - Alps B/us C/GE s D/« s
1 10 10 10 300
2 20 15 20 400
3 30 30 30 500
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Fig. 2 Relationship between real-time power and time
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Fig.3 Relationship between energy consumption and time
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Table 2 Experimental data

5 < _BARNMATY - SHE/W  RTERLBSE
1 1 1 1 1 383 598. 35 3.22
2 1 2 2 2 707 600. 15 2.92
3 1 3 3 3 1227 740. 27 2.64
4 2 1 2 3 702 744,78 3. 64
5 2 2 3 1 1430 666. 52 3. 954
6 2 3 1 2 803 124. 41 3. 80
7 3 1 3 2 1461 076.41 2. 80
8 3 2 1 3 793 745.15 3.78
9 3 3 2 1 1 883 330. 18 4.14
ki 772 979. 59 849 140.02 660 155.97 1232 531. 60

ko, 978 845. 24 977 337. 27 1097 891.70 990 600. 50

ks, 1379 384. 90 1 304 731. 60 1373 161. 20 908 076. 74

R, 606 404. 50 455 591. 59 713005. 28 324 454.95

ki, 2.93 3.22 3.06 3. 36

ko, 3. 66 3.41 3.97 3. 17

ks, 3.57 3.53 2.99 3.35

R, 0.73 0. 31 0.61 0. 46
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Fig.4 Relationship between pulse width and energy consumption, surface roughness



384 W TR 4 22 B 2 %30 %

H AT 4 AT RERE S Pk TE L 1E AR 5C 2 T0RLAS J3E 56 bk 58 56 K T o3 RS /0 o HE BRPIL A O - 25 Bk 8
ST BN K b e N T 0 BE AR K 5 2 Ik T 3 o ) 5 (L AT A B K b U R O RDRE B 3 O K BE
B R o A TV Y 32 M K LR B AR

H1 &5 AT, REAE S5 K 8] 5 TR AR G 5 R TUHURE S5 55 K (B B S AR AR SGSG AR o L BRI AR Dy < i R ) A
G S BRI DI I e 18] 205 6 2 IR )1 O L R AE A O BB A R

1400 - 13.6
1200 435
1000 {34 &

< 800} S

£ 60 133 {ﬁ

& v -

400 F fer 432k
200 F —A— HEEE {3
0 - - A 3.0
10 15 20

Jik [E) i B/us
B 5 Jkial B 5 R FE 35 moHLRE B A e R

Fig.5 Relationship between pulse spacing and energy consumption, surface roughness
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Fig.6 Relationship between tracking and energy consumption and surface roughness
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Fig.7 Relationship between speed limit and energy consumption, surface roughness
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