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Pathways for Improving Energy Efficiency of Welding Machines and the
Impact of Power Supply Quality on Energy Efficiency Test Results

HUANG Zhen, YANG Yijun, YANG Qingxuan

Chengdu Sanfang Electrical Co., Ltd., Chengdu 610051, China

Abstract: Welding machines are among the major energy consumers in industrial fields. Their energy efficiency has received
significant attention in recent years and has been incorporated into the scope of energy efficiency labeling management. This
paper briefly introduces the current status of energy efficiency in welding machines, summarizes and analyzes factors affect-
ing their energy efficiency identified during testing processes, and proposes targeted improvement strategies. Additionally,
comparative tests were conducted on three-phase/single-phase and inverter/mains frequency welding machines under four
power supply conditions—grid voltage, induction voltage regulation, frequency converter, and purified power supply—to in-
vestigate the impact of power supply quality on measurement results of efficiency () and power factor (pf). Research indicates
that optimizing installation structures, adjusting circuit parameters, and improving manufacturing processes can effectively
reduce internal losses in equipment, enabling arc welding machines to achieve higher energy efficiency ratings. The harmonic
distortion level of the power supply significantly affects energy efficiency test results for the same welding machine, necessi-
tating strict adherence to relevant standards regarding power supply quality requirements during efficiency testing. This study

provides reference value for enhancing energy efficiency and conducting energy efficiency evaluations of arc welding machines.
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Table 1 Resistance per meter of common cables in the main current

circuit of welding machines

SRPRER A H A 20 °CH} KR R AR HL B (Q/m)
/mm? il s

2.5 7.41E-3

4 4.61E-3

6 3.08E-3
10 1.83E-3 3.08E-3
16 1.15E-3 1.91E-3
25 0.727E-3 1.20E-3
35 0.524E-3 0.868E-3
50 0.387E-3 0.641E-3
70 0.268E-3 0.443E-3
95 0.193E-3 0.320E-3
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Fig. 3 Basic information of welding machine products
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Table 2 Energy efficiency test results of three-phase welding machines from different enterprises under different input power conditions

—_ - S1(3#) S2(3#4)
(1) (2) (3) (4) (1) (2) (3) (4)
- IJA 0.3 0.2 0.3 0.2 0.4 0.4 0.4 0.4
) Uthd(F157)/% 33 32 0.3 0.4 34 32 1 0.3
UV 223.4 2209 2172 2224 2249 219.8 217.4 2224
Uy /V 2245 220.1 2182 2223 226 220.7 247.7 2223
UV 224.4 2192 2235 222.1 225.7 2187 2235 2222
I/A 173 13.6 13.7 172 13.2 15.4 1.1 11.23
IJA 173 13.9 14 16.95 133 15.6 112 11.17
HE I/A 16.9 13.7 13.6 17.25 13.1 15.4 11 11.31
Uik P /kW 6.26 6.26 6.25 6.373 6.43 6.43 6.40 6.464
pikW 0.542 0.69 0.69 0.558 0.72 0.631 0.873 0.864
Uy/v 28 28.1 28.1 28.14 28 28 28 28
LA 200.1 200.4 200.8 200.4 200.1 200.1 200.1 200
P,JkW 5.603 5.631 5.642 5.639 5.603 5.603 5.603 5.6
IJA 49 6.1 46 0.52 6.5 8 45 0.25
nOH5E, %) 89.50 89.95 90.27 88.48 87.14 87.14 87.55 86.63

%3 FRLUHLERIENERFMNRER A FREMKER

Table3 Energy efficiency test results of single-phase welding machines from different enterprises under different input power conditions

i 2% S3(14) S4(14) S5(14H) S6(14H)
n @ 3G @w @O @ G @w @O @ 6 @ O @ G @
- I /A 0.3 0.4 0.5 0.4 0.4 0.3 0.4 0.3 0.4 0.4 0.4 0.39 0.5 0.5 0.5 0.72
Uthd(54J50)/% 3.1 6.1 0.9 0.4 3.1 6.6 0.9 0.7 32 5.8 1.1 0.4 2.6 52 1 0.7
UV 223.1 1269 124.8 1285 2247 1272 1253 223.1 2234 220.1 2173 2221 221 2215 216.1 2222
UV — 127.1 1265 1296 — 1274 1264 — — — — — — — — —
I/A 36.7 339 38.6 3846 37 323 348 367 355 323 35 38.19 421  38.6 424 4391
L/A — 339 386 38 — 323 347 — — — — — — — — —
e P /kW 503 511 514 510 4.68 489 455 503 498 487 487 4988 6.02 586 593 50988
it pf/kW 0.609 0.599 0.525 0.602 0.556 0.602 0.515 0.609 0.621 0.598 0.63 0.589 0.64 0.609 0.639 0.669
UV 263 263 263 2644 259 263 255 263 264 263 263 262 24 24 24 24.1
L/A 160.5 160.4 160.7 160 1557 160.6 154 160.5 160.9 160 160.2 160.4 200.6 200 200.6 200.5
P/kW 4221 4219 4226 4224 4.033 4224 3927 4221 4248 4208 4213 4202 4814 48 4814 4832
Uthd (& 50)/% 6.2 11 5.6 1.42 2.4 11.7 5.7 2.2 5.8 10.5 4.9 1.2 6.2 11.8 4.8 1.3
nOTEAE, %) 83.92 82.56 82.22 82.82 86.18 86.38 86.31 83.92 8530 86.41 86.51 8424 79.97 8191 81.18 80.69

HIER2 SR 3ATHL TEAN R AR IR B2 PF, MARERR A I Es SR LE T L , 6435 B AALLE N B A7
RO F, H ) P AP AN R MRS, U PRI IR Uthd ZEE R T H 85 100 H 85 77 i 1) BR800 23
ATA], [ — & AR LR RESCHA S R N B 22 5, TR 3P Bt Fl Fl TR i Jor 0k B0 AH O™ i B4 BE AR b
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