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Analysis of Heat Input and Its Effect on High Frequency Electric Resistance Weld
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Fig. 1 High frequency electric resistance welding

{a) before welding
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Fig. 2 Schematic view of weld section before and after
high frequency electric resistance welding

Table 1. Welding condition

Table 2. Measured weight of melting portion

Type/ | Current | Voltage |Frequency | Speed | Distance | Length/ } Thickness Type/ Outer_bead Inner bead Ave. portion of melting
Number (A) (kv) (kH2) (en/min.) (cm) Width(ca) | H/C ()] Number | length(es) | weight(g) | length(ss) | weight(g) | outer bead | inner bead
Contact] 11 125 400 1500 20 C 2 109 Contact 08 26 292 212 1 16
Contact? 15 1 400 1600 22 24 119 Contact 276 320 368 304 24 21
Contact3 125 1. 400 1300 24 2. 143 Contact 252 350 316 324 3 .15
Noncontact! 18 125 421 4800 95 52 29 INoncontact 1 2 414 194 465 25 2
2 A5 1 246 4400 10 35 36 [Noncontact 2| 120 411 130 489 % 3
[Noncontact3 248 155 356 8700 11 50 33 Noncontact 3| 154 429 19 135 2 s
Distance : Jength between contact tip or work coil and welding point
Length : contact tip length / Width : work coil width
Frequency of noncontact]=52x1/2+80x1/2x3x60x144kHz .
Table 3. Melting width comparision between Table 4. Measured outer circle length and difference
measured, calculated and checked value between pipe mfg. processes(an)
Type/Number Measured value(ma) Calculated value(sa) Checked valye(ws) s |1.Before fore [2-1 Cont |Thermal [3.Before [3-2Expan [4 After  [4-3Reduc
Contact 1 34 32 33 No. welding_|heat-treat]-raction_|contraction! sizing _|~sion(cal.)! sizing  |-tion
Contact 2 48 46 46 iContact 1| 1283 1278 5 12735 | 15(1.3) 1278 15
Contact 3 38 49 37 iContact 2| 1606 15985 65 19 1600 | 15(1.4) | 1568 20
Noncontact 1 841 £43 - (Contact 3] 1924 1918 6 23___§ 19195 1507 | 1919 05
Noncontact 2 702 679 -
[__Noncontact 3 14 685 -
Transfer equation of measured melting portion weight to melting width(sn} = 1,000xave.

melting portionxbead weight(gle(thickness of coil(ee)xbead length(aa)x7.85g/cx)

Checked value= 2-1 Contraction ~ Thermal contractionirefer Table 4)

_26_

Table 5. Heat input efficiency of electric power for melting

Type/ lHcat input of electric [Equivalent heat  for] Heat input efficiency
Number power for melting (k) {melting portion (k}) (%)
Contact 1 3 0, R28
Contact 2 1031 835 803
Contact 3 __810 645 741
Noncontact | 56 106 414
Noncontact 2 525 10.1 182
Noncontact 3 528 187 354




