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Greetings

SILVER KOHKI CO., Ltd. was founded on April Lst, 1971 in Tokyo Japan.
Since being established, we have mainly engaged in manufacturing and providing high quality wires and
rolled wires for electrical heating.

Our success over the years has come greatly in due to our customer's kindful advice and patronage.
Currently our products are widely used in domestic appliances, heat resisting industries.

We have made great efforts for many years in improving the product's qualities, employee education, and
renewing outdated equipments.

In 1997, we were awarded with ISO 9001, and in 2006 we were awarded with ISO 14001 to authorize our
factory.
As our company slogan “Contributing to Society with advanced products” we will continue to make
advancements to meet our customer's high quality demands.

We are hoping for your continued favour.
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Our Honjo factory was certified with ISO 9001 in 1997.
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E¥E & 4EE  Class and Characteristics

{t%¥ B4 Chemical compositions

2 Table 2 (%)

e Ni cr Al c si Mn Fe i
Symbol i Note
A 1 G951 25T LOELT
SILVER No.l TTL_JJ: 19=21 =8 OISELT 015716 L ;
min. max. max. max.
Bl 0.15LL°F 1.5ELF Pl
SILVER No.2 o %L 15~18 = 15 0.75~1.6 ﬁ_"[ )
min. max. max. Remainder
0.10LL T 1.5L) LOBLTF i
SILVER No.3 - 23~26 4~6 i U iy
max. max. max. Remainder
o — o e S
. 0.10BLF 1.5L0F LOBLF GRS %f#ﬁjqn,n i
SILVER No.30 = 23~26 4~6 ) ) ) Remainder Special useful
max. max max. emainder e[emems ilddf!d
)T SELT 1.OELF
L _ isa 9~ 4 0.10BLF LSELF oy FJQ._JFS
max. max. max. Remainder

IR E A tE

Physical and Mechanical properties

51 Table 1
T1S € 2520 E‘rc;%{_-f?&ﬂ% iﬁi%ﬁ
a5 e — mé BEAN T fg
e T8 BE | #pe |RiElEER oo O D BT
Symbol Class IS € 2520 iz Max.operating | Properties and informative reference on usage
marking temp.(surface
Symbol temp.of 3mm ¢ )
SILVER No.l | BEH= v b7 1 A i 1 NCHW!I [y #1150 Ty ERALTE & iR RE ISR AL 5 o TRfLIEAT A
Yellow | Approx.1150 | ¥ &, Wi iR O i 70 14 55 B & C O
Nickel chromium wire for T A ENREE L, MTHEE, &
electrical heating Class 1 s tE b5 Lo v, SRR
o EiRFEREE LTEGET 5,
Superior in non-oxidizing property and high
BEMA= v 7o u L 31 NCHRW1 temerature strength ; preferably not to be used in
sulfiding gas, or in reducing atmosphere at high
Nickel chromium rolled wire for temperature and humidity. Workability does
electrical heating Class 1 not deteriorate after high temperature heating.
Cold working property is good. Widely usable
in high temperature heating elements.
SILVER No2 | f#ifl = &b 7 0 L #4128 NCHW?2 U #1000 SILVER No.l |ZHATHER(LMEE I
Red Approx.1000 | HIREEA R RS o 1000TEL T D58 # iR
Nickel chromium wire for IZELTV» 2,
electrical heating Class 2
WHA = L2 T o NCHRW?2 Non—oxidizi_ng prO[—Jcr.ty.and high temperature
strength slightly inferior to SILVER No.I
Nickel chromium rolled wire for Suitable for heating elements at 1000C and
electrical heating Class 2 under.
SILVER No3 | B H# 7 oL L 14l FCHW1 ik No.3 #1250 | FFlcERETOMA* L Lizd DT,
No.30 Green Approx.1250 | THEE{L%EIE LT T4 5 A%, SILVER No.l
Iron chromium wire for electrical #SILVER No.2 (2 TRiimifEE A/ 8
heating Class 1 No30 491300 | WO TEBEFLETH S, &I LHE#E
Approx.1300 | % O TR A1 L(100-300C) % F % 45
Grdb, LAL, SEAAEOINTE
WA EHEE L,
73, SILVER No.30i, FFikiGk &
ARIGCERFEMIZ LD FaEoln L2 -
12D THb,
BN 74 i 1 FCHRW1 Especially intended for use at high
temperature; superior in non-oxidizing
Iron chromium rolled wire for property but high temperature strength small
electrical heating Class 1 compared with Nickel chromium heating wire
and rolled wire, which is to be noted. The
difficult cold working often necessitates hot
(100-300 C) working.
SILVER No.30 is intended for elevated life
value by special melting method and adding
some useful elements.
SILVER No.4 | mEHI#E 7 0 4 & 2f FCHW?2 H #71100 M T.I3SILVER No.3 °SILVER No.30
Blue Approx.1100 | LN HEZHTHL,
Tron chromium wire for electrical T, BEBEZIALOMEE L ZITHE
heating Class 2 LThbd, b, mirfEfzonTizix
S B, 1100CE T o mimss ik & L
TIESTRASINTWD,
ARy B L 75 28 FCHRW2 Cold working easier than SILVER No.3 and

Iron chromium rolled wire for
electrical heating Class 2

SILVER No.30.

High temprature strength nealy equals to these
Classes. Preferable to avoid working after high
temperature use. Suitable for heating elements
at 1100C and under.

#3 Table 3
SRR Fr e
PSR R R | fEHEE B Al Yok Temperature coefficient (al)
e Annealing | Elongation | Resistivity Density Melting | Specific heat of expansion 1IS € 25208E30
=
Symbol temperature temperature X10%T [
Life value
16 % #8 - m g/em’ G cal/g/T (cycle)
20~-750T | 20~1000C on JIS C 2520
141200 C
; 300 [ B
SILVER No.l 915[;; QUL_M: jbois 8.41 1400 0.104 17 18
s - I type.1200 C
300 min.
13 1200°C
200 [E1LL |-
950~ 208 - 112
SILVER No.2 1050 i e 8.25 1390 0.108 16.5 17
e - Itype.1200 T
200 min.
U ik 1300 C
100 [E]L)_F
104 E 1.42 2
SILVER No.3 | 750~850 i 00 7.20 1520 0.110 13 14
s i U type,1300 T
100 min.
Uik1300T
300 [1EL E
‘ 10BLE L4 g
SILVER No.30 | 750~850 . 006 7.20 1520 0.110 13 14
A = U type, 1300 C
300 min.
U #1300 T
70\ 2L E
1080 E F2S I
SILVER No.4 | 750~850 : 060 7.35 1500 0.110 12.5 13.5
- — U type.1300 C
70 min.
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Diameter, Conductor resistance, Length and Weight of wires =41 tapie 4-1 Diameter, Conductor resistance, Length and Weight of wires x,, Tapie 4.2
EiE e SILVER No.l SILVER No.2 [EXE: AFEE SILVER No.3, No.30 SILVER No.4
Diameter Tolerance (NCHW1) (NCHW2) Diameter Tolerance (FCHW1) (FCHW?2)
=R SRR ELAERTRIR Ea HE AL F B LA ERIRE | SN Ea b LA F& B
GiEas Figas FEEE A
Diameter Conductor Conductor Length Weight Conductor Length Weight Diameter Conductor Conductor Length Weight Conductor Length Weight
tolerance resistance resistance resistance tolerance resistance resistance resistance
tolerance tolerance
mm +mm =% Q/m m/kg g/m 0O/m m/kg g/m mm +mm +% Q/m m/kg g/m Q1 /m m/kg g/m
0.040 0.004 13 859 94625 0.0106 | 891 96450 0.0104 0.040 0.004 13 1130 110519 0.0080 | 979 108263 0.0082
0.050 0.004 12 550 60560 0.0165 | 570 61728 0.0162 0.050 0.004 12 723 70732 0.0141 | 626 69288 0.0144
0.060 0.004 12 382 42056 0.0238 | 396 42867 0.0233 0.060 0.004 12 502 49119 0.0204 | 435 48117 0.0208
0.070 0.004 11 281 30898 0.0324 | 291 31494 0.0318 0.070 0.004 11 369 36088 0.0277 | 320 35351 0.0283
0.080 0.005 10 215 23656 0.0423 | 223 24113 0.0415 0.080 0.005 10 283 27630 0.0362 | 245 27066 0.0369
0.090 0.005 10 170 18691 0.0535 | 176 19052 0.0525 0.090 0.005 10 223 21831 0.0458 | 193 21385 0.0468
0.100 0.006 9 138 15140 0.0661 | 143 15432 0.0648 0.100 0.006 9 181 17683 0.0566 | 157 17322 0.0577
0.110 0.006 9 114 12512 0.0799 | 118 12754 0.0784 0.110 0.006 9 149 14614 0.0684 | 129 14316 0.0699
0.120 0.006 9 95,5 10514 0.0951 99.0 10717 0.0933 0.120 0.006 9 126 12280 0.0814 | 109 12029 0.0831
0.130 0.006 9 8l.4 8959 0.112 84.4 9131 0.110 0.130 0.006 9 107.0 10463 0.0956 92.7 10250 0.0976
0.140 0.008 8 70.2 7724 0.129 72.8 7873 0.127 0.140 0.008 8 9292 9022 0.111 T e 8838 0.113
0.150 0.008 8 61.1 6729 0.149 63.4 6859 0.146 0.150 0.008 8 80.4 7859 0.127 69.6 7699 0.130
0.160 0.008 8 B30T 5914 0.169 55 .7 6028 0.166 0.160 0.008 8 70.6 6907 0.145 61.2 6766 0.148
0.180 0.008 8 42.4 4673 0.214 44.0 4763 0.210 0.180 0.008 8 55.8 5458 0.183 48.3 5346 0.187
0.200 0.010 8 34.4 3785 0.264 3557 3858 0.259 0.200 0.010 8 45.2 4421 0.226 39.2 4331 0.231
0.230 0.010 8 26.0 2862 0.349 27 +0 2917 0.343 0.230 0.010 8 34.2 3343 0.299 29.6 3274 0.305
0.260 0.010 8 20.3 2240 0.446 21.1 2283 0.438 0.260 0.010 8 26.7 2616 0.382 23 .2 2562 0.390
0.290 0.013 7 16.3 1800 0.555 17.0 1835 0.545 0.290 0.013 7 21.5 2103 0.476 18.6 2060 0.486
0.320 0.013 7 13.4 1479 0.676 139 1507 0.664 0.320 0.013 7 1757 1727 0579 15.3 1692 0591
0.350 0.013 7 11,2 1236 0.809 11.6 1260 0.794 0.350 0.013 7 14.8 1444 0.693 12.8 1414 0.707
0.40 0.016 7 8259 946 1.06 8.91 965 1.04 0.40 0.016 7 11.30 1105 0.905 9.79 1083 0.924
0.45 0.016 7 6.7 748 1.34 7.04 762 1.31 0.45 0.016 7 8.93 873 LS 0 Te3 855 1 17
0.50 0.016 i 5.50 606 1.65 5570 617 1.62 0.50 0.016 7 o) 707 L4l 6.26 693 1.44
0:.55 0.016 7 4.55 500 2.00 4.71 510 1226 0.55 0.016 ¥ 5.98 585 L7 5.18 573 1.75
0.60 0.020 6 3.82 421 2.38 3.96 429 2.33 0.60 0.020 6 5.02 491 2.04 4.35 481 2.08
0.65 0.020 6 3.25 358 2,79 3.38 365 2.74 0.65 0.020 6 4.28 419 2.39 3..7% 410 2.44
0.70 0.020 6 2.81 309 3.24 2591 315 3,18 0.70 0.020 6 3.69 361 2.717 3.20 354 2.83
0.75 0.020 6 2.44 269 372 2.54 274 3.65 0.75 0.020 6 3.21 314 3.18 2.78 308 2 fiodls]
0.80 0.020 6 2.15 237 4.23 2.23 241 4.15 0.80 0.020 6 2.83 276 3.62 2 .45 271 3.69
Q.85 0.025 6 1.90 210 4.77 IS 214 4.68 0.85 0.025 6 2.50 245 4.09 2.17 240 4.17
0.90 0.025 6 1.70 187 h35 1,76 191 5.25 0.90 0.025 6 2023 218 4.58 L.93 214 4.68
1.00 0.025 6 1.38 151 661 1.43 154 6.48 1.00 0.025 6 155 B 177 5.66 1.57 173 5. 77
1.10 0.025 6 1.14 125 7.29 1.18 128 7.84 1.10 0.025 6 1.49 146 6.84 129 143 6.99
1.20 0.025 6 0.955 105 il 0.990 107 923 1.20 0.025 6 1.26 123 8.14 1.09 120 il
1.30 0.032 ] 0.814 89.6 112 0.844 91.3 1420 1.30 0.032 5 1.070 105 9.56 0.927 102 9.76
1.40 0.032 5 0.702 772 12.9 0.728 78.7 1257 1.40 0.032 5 0.922 90.2 aLal ol 0.799 88.4 T1o3
1.50 0.032 5 0.611 673 14.9 0.634 68.6 14.6 1.50 0.032 5 0.804 78.6 12.7 0.696 77.0 13.0
1.60 0.032 5 0.537 591 16.9 0.557 60.3 16.6 1.60 0.032 5 0.706 69.1 14.5 0.612 G 14.8
1.80 0.040 5 0.424 46.7 21.4 0.440 47.6 21.0 1.80 0.040 5 0.558 54.6 18.3 0.483 53.5 18.7
2.00 0.040 5 0.344 37.9 26.4 0.357 38.6 25.9 2.00 0.040 5 0.452 44 .2 22.6 0.392 43.3 23.1
2.30 0.040 5 0.260 28.6 3459 0.270 29.2 34.3 2.30 0.040 5 0.342 33.4 29.9 0.296 32.7 30.5
2.60 0.040 5 0.203 22.4 44.6 0.211 22.8 43.8 2.60 0.040 5 0.267 26.2 38.2 0.232 25.6 3950
2.90 0.050 5 0.163 18.0 5555 0.170 18.3 54.5 25590 0.050 5 0.215 21.0 47.6 0.186 20.6 48.6
3.20 0.050 5 0.134 14.8 67.6 0.139 15.1 66.4 3.20 0.050 5 0.177 a7 T Sl S 0.153 16 .9 59.1
e 50 0.050 5 0.112 12.4 80.9 0.116 1206 79.4 3.50 0.050 5 0.148 14.4 69.3 0.128 14.1 70.7
4.00 0.063 5 0.0859 9.46 106 0.0891 9.65 | 104 4.00 0.063 5 0.1130 Acibr gt 90.5 0.0979 10.8 92.4
4.50 0.063 5 0.0679 7.48 134 0.0704 7.62 | 131 . 4.50 0.063 5 0.0893 873 L5 0.0773 8.55 1Ly
5.00 0.063 5 0.0550 6.06 165 0.0570 6.17 | 162 5.00 0.063 5 0.0723 T 141 0.0626 6.93 144
5.50 0.063 5 0.0455 5.00 200 0.0471 5.10 || 496 5.50 0.063 5 0.0598 5.85 17l 0.0518 5.73 175
6.00 0.080 5 0.0382 4.21 238 0.0396 4.29 | 233 6.00 0.080 5 0.0502 4.91 204 0.0435 4.81 | 208
6.50 0.080 5 0.0325 3.58 279 0.0338 3.65 | 274 6.50 0.080 5 0.0428 4.19 239 0.0371 4.10 | 244
7.00 0.080 5 0.0281 3.09 324 0.0291 JadhH || 318 7.00 0.080 5 0.0369 3.61 277 0.0320 3.54 | 283
8.00 0.080 5 0.0215 2.37 423 0.0223 2.41 | 415 8.00 0.080 5 0.0283 2.76 362 0.0245 2.71 | 369
fiii % () FEa1, F2DMOUFEOLO B R LTV, % DA, B2 DS OBOEREN - B - BREFROXEATOROE T, 2220, d B3RO EmmE R LI T,
Note Diameters other than those listed in Tables 4-1 and 4-2 will be furnished upon your inquiry. Note : Conductor resistance, length and weight of wires other than those listed in the Tables 4-1 and 4-2 can be calculated using the following
cquations. Herein, [d ] isa diameter (mm) of wire.
(2) Fd-1, 242D OBONFERAE ERIRIIRAST, ZOERIIRLIEL TIWHFEONFE4EHL £, T s = " =y
Diameter tolerance and conductor resistance tolerance of wires other than those listed in the Tables 4-1 and 4-2 should be applied to those of fiis firm‘ﬁ?ﬂ(@’lﬁ) R 2 (m/kg) ﬁéﬂ"ggfm)
N - . . Class Conductor reistance Length Weight
the diameter just lighter than itself.
SILVER NO.1 1.375 = d? il e b 6.605 x &
SILVER NO.2 1.426 - 4 154.32 = d? 6.480 x d?
SILVER NO.3,No.30 1.808 = a4? 17§83 = dt 5.655 x d?
SILVER No.4 1.566 =~ 4&° 173.22 - & 5,703 x d
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Size, Conductor resistance, Length and Weight of rolled wires =51 tapie 5.1 5.9 Table 5-2
I (mm) 0.4 0.8 1.6 2.4 a2 5 10 20 25
fi Widh e | x| 2R |uemn| Bs | BR[O ks | EE | ESfEE| B WML Bs | ME |G| BS | EE | SmRE| RS | ER | MM BEs | B |#RM| B | HB
Class Conductor | Length | Weight | Conductor | Length | Weight | Conductor [ Length | Weight | Conductor | Length Conductor| Length | Weight | Conductor | Length | Weight | Conductor | Length | Weight | Conductor | Length | Weight | Conductor | Length | Weight
= _és(mm) resistance resistance resistance resistance resistance resistance resistance Tesistance resistance
Thickness Q/m m/kg g/m Q/m m/kg g/m 0/m m/kg g/m 0/m mfkg o/m (Qfm | m/kg g/m (/m m/kg g/m (/m m/kg g/m Qfm m/kg g/m f/fm m/kg g/m
0.030 93.8 [ 10321 |0.097
0.040 70.3 7741 |0.129 35.2 3870 |0.258
0.060 46.9 5160 |0.194 23.4 2580 |0.388 1.7 1290 [0.775 7.81| 860 1.163 5.86 645 1.550
0.080 352 3870 |0.258 1756 1935 |0.517 8.79 968 |(1.033 5.86| 645 1.550 4.39 484 2,067 |2.81 309.6 3.230
0.100 28.1 3096 |0.323 14.1 1548 |0.646 703 774 |1.292 4.69| 516 1.938 3.52 387 2.584 |2.25 247.7 4,037
0.120 23.4 2580 |0.388 1 Lz 1290 |0.775 5.86 645 |1.550 3.91]| 430 2.325 293 323 3.100 (1.88 206.4 4,844
SILVER 0.160 17,6 1935 |0.517 8.79 968 |1.033 4.39 484 |2.067 2.93| 323 3.100 2.20 242 4,134 |1.41 154.8 6.459
0.200 14.1 1548 |0.646 7.03 774 |1.292 3.52 387 |2.584 2.34| 258 3.876 1.76 193.5| 5.167 |1.13 123.9 8.074
No.1 0.260 5.41 595 |1.679 2.70 298 |3.359 1.80| 198.5 |5.038 35 148.9| 6.718 |0.865 95.3 | 10.50
(NCHRW1)| 0.320 2.20| 242 |4.134 | 1.46| 161.3 |6.201 1.10 | 120.9| 8.268 |0.703 | 77.4 |12.92
0.40 e v Ly (SR 2 TUSTR A [l iy Lo 0.879 96.8]10.33 |0.563 61.9 | 16.15
1.00 0.110 12.13| 82.42 (0.0551 6.07|164.8 (0.0441 4.85|206
1.20 0.0918 | 10.11| 98.90|0.0459 5.06|197.8 (0.0367 4.04|247
1.60 0.0689 7.58/131.9 (0.0344 3.79|264 0.0276 3.03|330
2.00 0.0551 6.07|164.8 |0.0276 3503|330 0.0220 2.43|412
2.30 0.0479 5.28/189.6 |0.0240 2.64|379 0.0192 2.11|474
0.030 97.3 [ 10522 |0.0950 |
0.050 58.4 6313 (0.158 29.2 3157 |0.317 14.6 1578 |0.634 9.73 (1052 0.950 7.28 789 1.267
0.070 41.7 4509 |0.222 20.8 2255 |0.444 10.4 1127 |0.887 6.95| 752 1.331 5.21 564 1.774
0.080 36.5 3946 |0.253 18.2 1973 |0.507 9.12 986 11.014 6.08| 658 1.521 4.56 493 2.028 [2.92 315.7 3.168
0.100 28,2 3157 10.317 14.6 1578 |(0.634 729 789 (1.267 4,86 526 1.901 3.65 395 2.534 |2.33 25245 3.960
0.120 24.3 2630 |0.380 122 1315 |0.760 6.08 658 (1.521 4.05| 438 2.281 3.04 329 3.041/1.95 210.4 4,752
SILVER 0.160 8.2 1973 |0.507 gis12 986 (1.014 4.56 493 |2.028 3.04| 329 3.041 2.28 247 4.055|1.46 157.8 6.336
No.2 0.200 14.6 1578 [0.634 729 789 |1.267 3.65 395 |2.534 2.43| 263 3.802 1.82 197300 B 06a s -7 126.3 7.920
’ 0.260 5601 607 |1.647 2.81 304 |[3.295 1.87| 202 4.942 1.40 151.8| 6.589(0.898 97.1| 36.308
(NCHRW2) | 0.80 0.143 | 15.46| 64.68(0.0714 | 7.73(129.4
1.00 0.114 12.37| 80.85|0.0572 6.18|161.7 (0.0457 4.,95|202
1.20 0.0953 | 10.31| 97.02 |0.0477 5.15(194.0 |0.0381 4.12|243
1.60 0.0714 7.73(129.4 (0.0357 3.87[259 0.0286 3.09|323
2.00 0.0572 6.18|161.7 |0.0286 3.09(323 0.0229 2.47|404
2.30 0.0497 5.38|186.0 |0.0248 2.69 372 0.0199 2.15|465
0.040 92.4 9043 |0.111 46 .2 4521 |0.221
0.060 61.6 6028 |0.166 30.8 3014 |0.332 15.4 1507 (0.664 10.3 |1005 0.995 7.70 754 1.327
0.070 52.8 5167 [0.194 26.4 2584 |0.38B7 132 1292 |0.774 8.80| 861 1.161 6.60 646 1.548
0.080 46.2 4521 |0.221 RiF 2261 |0.442 116 1130 |0.885 7.70| 754 1.327 5.78 565 1.769 |3.70 361.7 2.765
0.100 37.0 3617 |0.276 18.5 1809 |0.553 9.24 904 |1.106 6.16| 603 1.:6:59 4.62 452 2202 |2 96 289.4 3.456
SILVER 0.120 30.8 3014 |0.332 15.4 1507 |0.664 T30 754 11.327 5.14| 502 1-991 3.85 377 2.654 |2.47 241.1 | 4.147
No.3 0.160 23,1 2261 |0.442 11.6 1130 |0.885 5.78 565 |1.769 3. 85| 377 2.654 2.89 283 3.539(1.85 180.9 5.530
8. 0.200 185 1809 |0.553 9.24 904 |1.106 4.62 452 [(2.212 3.08] 301 3.318 231 226 4.424 (1.48 144.7 6.912
No.30 0.260 . 751 696 |1.438 3.56 348 [2.875 2,37 | 232 4,313 78 173.9| 5:751 [1.14 111.3 8.986
FC 0.320 2.89 283, [3.539 1.93| 188.4 |5.308 1.44 141.3| 7.078|0.924 90.4 | 11.06
(FCHRW1) | .40 1.54| 150.7 |6.636 1.16 | 113.0| 8.847|0.740 | 72.3 |13.82
0.80 0.181 17.72| 56.45 (0.0906 8.86(112.9
1.00 0.145 14.17| 70.56 |0.0725 7.09|141.1 |0.0580 5.67|176.4
1.20 0.121 11.81| 84.67 |0.0604 5.91/169.3 |0.0483 4.72|212
1.60 0.0906 8.86|112.9 |0.0453 4.43)|226 0.0362 3.54|282
0.030 107 11810 (0.0847
0.050 64.1 7086 |0.141 320.0 3543 |0.282 16.0 1772 |0.564 10.7 |1181 0.847 8.01 886 1.129
0.060 53.4 5905 |0.169 26.7 2953 /0.339 13.3 1476 |0.677 8.90| 984 Al £ 6.67 738 1.3558
0.080 40.0 4429 10.226 20.0 2214 |0.452 10.0 1107 |0.903 6.67| 738 1 .355 5.00 554 1.806|3.20 354.3 2.822
0.100 32.0 3543 |0.282 16.0 1772 |0.564 8.01 886 (1.129 5.34| 591 1.693 4,00 443 2.258 | 2.56 283.4 3.528
L 0.120 26.7 2953 (05339 TRa 1476 |0.677 6.67 738 [1.355 4.45| 492 25032 3.34 369 2.710|2.14 236.2 4,234
SILVER 0.160 20.0 | 2214 |0.452 | 10.0 | 1107 |0.903 5.00| 554 [1.806 3.34| 369 [2.710 2.50 277 3.613 |1.60 177.2 | 5.645
No.4 0.200 16.0 1772 |0.564 8.01 886 |1.129 4.00 443 |2.258 2.67| 295 3.389 2.00 221 4,516 |1.28 141.7 7.056
- ] 0.260 6.16 681 |1.468 3.08 341 (2.935 2,05 | 227 4,403 1.54 170.3| 5.871|0.985 109.0 9.173
(FCHRW2) | 0.320 2.50| 277 |3.613 1.67| 184.5|5.419 125 138.4| 7.225|0.801 88.6 | 11.29
0.80 0.157 17.35| 57.62 |0.0784 8.68|115.2
1.20 0.105 11.57| 86.44 |0.0523 5.78|172.9 |0.0418 4.63|216
1.60 0.0784 8.68|115.2 |0.0392 4.34(230 0.0314 3.47|288
2.00 0.0628 6.94|141.1 |0.0314 3.47|288 0.0251 2.78|360
2.30 0.0546 6.04|165.7 (0.0273 302 [ 331 0.0218 2.41|414
i % (1) ORI, HI0mmAHEIZ0.96, HIOmmEL LIZ098L LET. CNLOREE S5 LoD AATIERL 72 OAT i fii# (1) #F5-1, F£52 DifOERIEFAAZ R TREoM) & LET,
Note WARTEIEATT 2720, aldEE (mm), bldlg (mm) 2RL T, £72, BT 10mmPl EOAE () ROELEH L 4, Note Conductor resistance tolerances for rolled wires of sizes listed in the Tables 5-1 and Tables 5-2 should be applied to the following percent.
Coefficient ol cross-sectional area of the rolled wires shall be 0.96 lor those width is under 10mm, 0.98 for 10mm and over. These
coefficients are already calculated in the following cquations for your convenience. Herein, [ is a thickness (mm), and [b] is a width
(mm) of rolled wires. Figures in parenthesis should be applied to rolled wires whose width is 10mm and over.
ik BT Q/m EX mke K® g/m BLis HWIE mm HAERRA T +%
Class Conductor resistance Length Weight Spec. Width of rolled wires Conductor resistance tolerance
Ty H AL
SILVER NO.1 1.125(1.102) “a-b | 123.85(121.33) a b |8.074(8.242) Xaxb IR10FH O 5 .
When the width is under 10
: < . : J18
SILVER NO.2 1.167(1.143) ~a—-b 126.26(123.69) ~a—-—b |7.920(8.085) Xaxb 0L, s
When the width is 10 and over., T
SILVER NO.3,No.30 1.479(1.449) ~a—=b 144.68(141.72) ~a+-b |[6.912(7.056) Xaxb
S — = B DS U LERKIIS C252008 R L,
SILVER No.4 1.281(1.255) ~a~b 141.72(138.83) ~a-b 7.056(7.203) xaxb reference  JIS means Japanese Industrial Standard (J1S C 2520) .




FE B EEZLEE  Bobbin specification and Capacity EfE-RE - B 3 Table relating to Diameter, Temperature and Current

%6 Table6 SILVER No.1D315 In case of SILVER  No.1 T ¥XT Ampere %7 Table7
v e JE
Y R BEEWABEOELER me
: b i 2 ; : - emp.
= Bobbin specification Size and net weight of wires or rolled wires wound on bobbin o B T 200 300 400 500 600 700 800 900 1000 1100
= - 3 ' .o 6 Dic
: Ol | IRE | AWiE | oE | #LE LG i Packing il
I 2 () (d) (W) (a) () HE Wires Rolled wires EeEE | (H/Carton
Type of | Flange | Bamel |Traverse| Flange | Hole tare capacity | bobbin/Carton 0.10 0.28 0.37 0.45 0.52 0.59 0.68 0.78 0.88 0.98 1.07
No. g [ ) _ S EEmm | S mm 8 rom _ 0.11 0.31 0.42 0.50 0.58 0.67 0.77 0.88 1.00 1.10 1.20
Bobbin | diameter | diameter | length |thickness | diameter g I“j't 7 & kg/bobbin 0.12 0.35 0.46 0.56 0.64 0.74 0.86 1.00 1.10 1.23 1.35
mn | mm | mm | mm | mm Diameter. | Thickness Mam 0.13 0.38 0.50 0.61 0.71 0.82 0.95 1.09 1.22 1.38 1.50
0.14 0.42 0. 55 0.67 0.78 0.-90 1.05 1.20 1.34 1.50 1..i65
@ ¢54 100 65 40 4 54 75+ 5 = 0.06~0.18| 1.20pLF 0.8 24
0.15 0.45 0.59 0.73 0.84 0.98 1.12 1.30 1.46 1,63 1.80
@ | p-3R 130 80 90 10 20 250+ 5(0,04~0.40(0.05~0.25( 0.9~1.8 3.0 6 0,716 0.49 0.64 0.79 0.91 1.06 1.23 1.40 1.60 1.79 1.98
5 - 5 % . + 25 1.42 . 5 2. 2.3
@ | P-5R 160 90 90 12 20 390+ 5/0.04~1.00(0.10~0.35( 1.5~5.0 5.0 4 g%g 822 ggi ggg i_gg 1_42 1.63 igg %?_5 2.2 2.6
@ |pIN 63| 63 | 40 | 49 7 11 40+ 3[0.025~0.089/0.03~0.05| 0.3~0.6 0.3 20 0,29 0.76 1.00 1= Uoes 1.70 1 30 25 2.5 2.8 3.2
@ |pIN 80| 80 50 64 8 16 704+ 2(0.04~0.119/0.03~0.10| 0.5~0.7 0.5 20 0.26 0.88 1.13 1.45 1.70 2.0 2.3 2.6 2.9 3.3 3.7
029 1.00 1.30 1.65 1.90 2.3 2.6 =) 3.4 308 4.3
() |[DIN 100| 100 63 80 10 16 125+ 3(0.04~0.199|0.05~0.18| 0.5~1.2 1.0 12 0.32 1.13 1.45 1.86 e 206 2.9 3.4 3.8 4.4 4.9
0.35 1.26 1.60 2 -1 2o 2000 i) 3.7 4.3 4.8 55
@ P-1 100 50 70 10 16 102+ 3 = = — 1.0 12 0.40 1..50 1. 92 25 28 3.4 3.9 4.5 5.2 5.8 6.7
B-3 130 60 90 10 20 170+ 5| 0.20~0.40 - — 3.0 6 0.45 1.75 2.3 2019 3.3 4.0 4.6 5.2 5.9 6.7 7.6
S, 0.50 2.0 2.6 3.4 3.8 4.6 5.3 6.3 Feail 8.2 9.2
g ©5 (160 | wo ) sa | A2 ] =20 | 3003 5[0.41-1.00 - - 70 : 0.55 2.3 2.9 3.8 4.3 5.2 6.0 7.0 8.0 9.2 10.5
= N ny 0.60 245 3.2 4.2 4.8 5.8 6.8 78 9.0 103 12.0
i | p-10 200 90 110 12 25 500+20(0.35~1.00 (0.16~0.35| 1.6~5.0 10.0 2 0.65 5 g 36 4.7 5 4 6.5 7.5 8.7 10.0 11. ¢ 13.2
i | p-15 250 110 110 15 30 890+15(0.40~1.30 (0.16~0.35[ 1.6~5.0 1540 1
e | — 0.70 3.0 S0 5.1 5.9 izl 8.3 a5 15050 1259 14.7
@ | P-30 300 130 130 15 30 1300+30(0.50~1.30(0.16~0.35| 1.6~5.0 30.0 1 0.75 3.3 4.3 5.6 6.5 7.8 9.0 10.7 12:.4 14.0 16.0
0.80 3.5 4.7 (3 el -0 8.5 10.0 11.8 13.5 Iians 755
@ | a1-3x | 130 80 90 10 20 (122031771240 | 0.04~0.05 = = 3.0 4 0.85 3.9 5.1 6.6 Tiea T, 9.3 10.8 12.8 14.8 17..0 13.3
- .90 4.1 5.5 el 8.2 10.0 11..8 14.0 16.0 18.2 21
@ |Al-175 75 40 40 5 |[20-31.1 1754+ 3| 0.04~0.06 == — ()] 20
1.0 4.7 6.1 8.0 9.4 1405 135 15 .5 17.5 20 23
@ |Al-650| 125 | 82 | 63 6 |53.3-70| 650+ 3|0.04~0.06 —~ - 1.5 8 11 5.2 7.0 9.0 10.8 13.0 15.2 18.2 21 24 57
W% () AROEFROHOLEESERLET, () FE T OTEERTRSERADM D T, T2 2 o B R A B (y I B = 27 o
i . 143 6.4 8.7 11:3 E3T3 16.2 19.0 23 26 30 35
Note Encircled numbers on the left side shows the photo No. on P.19. Letters of bobbin spec.shown above are as follows. 1.4 7.0 9.5 12.5 14.6 18.0 21 26 29 34 39
(2) FErOHEFEHEMTEP) LT3 (A) D2 R T, | : i ’ : i
Bobbin is made of plastics (P) or aluminium (AT). DR 1.5 7.6 10.4 13.6 16.0 19.5 23 28 32 37 42
@) BEHRICHT 2HEREE10%TT, a 1.6 8.2 | 11.3 | 15.0 | 17.5 | 21 26 31 35 41 46
Tolerance for capacity is ‘f—._lO%. 1.8 9.7 13 .2 19 3 21 25 30 33 49 48 BB
() DIN R A7 TR LT, — 2.0 11.0 15.0 20 24 29 35 41 49 56 64
DIN means Deutsche Industrie-Normen (German Industrial Standards). ! 2.3 13.2 18.1 24 29 35 a2 52 60 69 79
256 15.5 22 28 34 42 50 62 72 83 93
2,49 18.8 26 34 40 49 59 72 84 98 111
3.2 22 30 39 46 5, 68 83 98 114 130
S s (=] 35 25 34 44 53 66 78 96 143 130 150
RE /%nnd)ﬂiﬂ’{i@&m$lﬁ Some advice on handllng a bobbin 4.0 31 42 54 65 80 94 113 133 159 180
MEH T LOEE T TEEL T Y 9745, BEREMTORHICTROFIEEZL > TR T ZE W, 4 g zg gg gg ;g 1%‘12 Eg iég igg ;zg 215
g : o ; i o e S 5 250
Wires and mliec.] wires are cmcﬁl!ly mdn_uﬂlc.tmcd and packed in our firm. At the same time however, we hope our customers will also 5 5 49 69 97 105 130 155 190 220 255 590
pay full precautions on the following advice. 6.0 56 78 98 119 147 175 210 250 290 325
6.5 63 88 2 135 165 198 242 282 325 365
) BEEALLONHILOZDIE R P, FHHARE TEIZRD > T3 W, =
& < ‘ff_f |1)- o b nsiusn i l{)d:)i i i Hl)d& 7.0 71 99 125 150 180 220 270 315 360 410
our carefu han M{ng an Du::ngj.o as not to be loosened or tangled is mqst clppl’ESldtWC.' ) 8.0 86 120 150 183 295 270 335 380 440 500
(2) F— b (MHEH) 2RESHTCE (HEPBEY AL, HICHBIXXTE EMSCEVTT SV, .
Cartons always should be placed with printed- letters upwardly. fiti & (1) FIOBRMEIL., EREOHE 2 KRR S E0HETT.
3) REYLHPTWENHLAZDER LD § 5K, VT RE O % ACEIZ LIZRETIT - T RS Wy, Note Currents listed in the Table 7 shows that ol straightened wires horizontally tensioned in air,
Wires or rolled wires should be dlways drawn and used from bobbin of which barrel is horizontally set. @) ;@"'L{'Ha){kr)h (iMLI' %f“HTTJ; “’; .
EX e U B A e Az ow to use the current ligures listed above is on papg
) BEREO LIEREZERES TN L L TTE, () %7 OSILVER No.| ORfi%, £ hBIOMMOBOMIHHET 2 BB, FROMAFRER LT K51,
Please do not put the pLOduCtb on the hard table d”'?dbf N To convert the SILVER No. 1 value in Table 7 to those ol other classes, multiply by the appropriate conversion factor shown below
(5) BT, WEEOBENEETIEH ) T%, ﬁ“ﬂ:'l*l‘aﬂmlﬂ L-oTRIBETHILDH ) ITOTERFLETT,
R ICHE R OB I E A LML, £ L THORLEIZ 2% £7, 1?1 fWE LR ToOBESCEY
Bi&hzoicid, By Er e LTI bR, /\F_ ’f/fﬁ T B BT H R AQHTIZ AIS 7 E O ESLLEETT, giE] iR
Although the wires or rolled wires are highly resistant Lo corrosion, precaution should be taken because they are apt to oxidize due Class Conversion factor
to some acid circumstances, particularly to fine wires or rolled wires. This is easily going to generate rust. Especially in order to
SILVER No.2 0.96

prevent the damage or rust from unused wires on bobbins, it is recommended they should be re-wrapped or re-packed before

returned (o storage. SILVER No.3. No.30 0.87
6) BB BVEHTOTHEAEBE LTS (TERITEELA),
We hope your early usage (within half a year, il possiblc). SILVER No.4 0.93
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Resistant to corrosion

%8 Table 8
il 1ooolal  FEhEfz 60H  FEifi:
Cycle After 1000 cycles tested After 60 cycles tested
SRl o ALFLR HE e SILVER No.3
s caule Class SILVER No.l SILVER No.2 SILVER No.4 SUS 304
[T'reatment of test piece No.30
E.f%lmm UJ%W‘FS%%IEE o A c G B
Bright annealed wire of | mm in diameter
o) b %320 HFFEE L2 H @
Test piece which was treated with #320 A (& C B
emery paper polishing on above wire
ik (1) WEE LIk Dip & Dry #:( ## & Tl BRI 122 BRIRIERI & BT 00 WHERkd 2, SHE@ED KT
Remarks Testing method Dip & Dry method (After dipping in the testing solution stated below for 2 seconds, the test piece is pulled up
and dried in air for 100 seconds.This cycle is repeated.)
(2) MBEE © Naz SOs 0.5¢ H:0 1050¢cc
Testing solution Naz S2 O3 0.2g PH 9.3
Naz SO4 1.0g €& Temperature of solution  42°C
NaCl 105g &7 i Temperature of drying room 42°C
(3) T A FEIEFE® B vy Excellent (No rust is observed on the surface of test piece)
Grading B [#EnhErds Good (A little and slight rust is observed)
C HPFEHENDL Poor (A rust is clearly observed)

{ERAIRIE & B

A guidance on selection of recommendable class %9 Table 9
a1 FH A
= recommendable Class | g
b B Gy 3 3BREE i SILVER No.l | SILVER No.2 | SILVER No.3 | SILVER No.30 | SILVER No.4
Place or circumstance used
FEEEME L THYWE 54
A< T £
As a heater for domestic appliance. o O O O O
1200CH EDSRTHVB5E
When used at 1200 C and over = X O O X
WEETOE LV e o o A A A
When intermittent heating operations is considerable.
SMETT B2 HRIE TR B B4 5 o A
When used under the outer stress. ) [
e % S L R B O A
When used in continuous heating under no outer stress. O O ®) O O
475 CHHiclw 254
When used at about 475C @ O o L o
—fkhi e LT 254
For the purpose of elctrical resistant for general use. O O O O O
e =
iiﬁﬁj\tpﬁ“mb’éi%g PAT AN Ay
When used in atmosphere of nitrogen gas. O L
MEHF AR THC LGS I Py /N
When used in atmosphere of hydrogen gas. O [
EAKET AP THWDIEE
When used in atmosphere of hydrocarbonized gas. O o o o e
—RERE, —RILFEFCHCLHE , '
When used in atmosphere of carbon monoxide gas or @ ] ] ] L]
carbon dioxide gas.
MEfbRkEN A, gL AR TH 555
When used in atmosphere of sulphurated hydrogen % X O ) O
gas,sulphurous acid gas.
SRT BT HARTHWLIEE A A A
When used in atmosphere of dissociated Ammonia gas. O O
BTV 554
Z= A £ A
When used in a vacuum, o O
L O EBEhTwad [1 ¥m VAN 2P BHELAW
Note Excellent Standard Poor Not recommendable
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FEEFDRRE

F— A DA
AR K BE T B A OREAFAER L LTROF — 4 OO
FHCEETT,

EEE (R 1) Gl (7 > 7)) KGR (4 —4)
BHP (v ) =EHEE (AN k) XEHL (7x7)

\»F, SILVER No.30000.65mm ¢ & H\ T, 100V, S00W 2L
(B, EEHUEIZ800 T) Z21F A5 OBIMONERE SL I,
A— LD FR42, HNEHWTRDEIICTKODENF T,
BEELZFOER L =500/100=5A
BHLGOEFR=100/5=200 (800°C T EHT)
Ko, BEMOERTOEMRKME ¢ & T0E, #4280
r=4280/m T, F7o, 800CCOEPHENREE k &3l
FE1LVk=1.043Td DT, LERSLIE, RO ET,
R 200

I, = = = 4.48m
rXk 4280 /m>x1.043

TV F (AR E R
SQOFMARD LS 12TV ¥ EIZ L2EE,
MEE=HEEE=200vEL D 7,

&

S” A
S 50 o
v e HLH
: 200V 200V
AA—
af 200V
L7248 T, 14 RIIPIE,
E? 2007
P = = —— = B8000W = B8kW
R 5

LT, 3l OEFTRIIE, SkWX3=24kWE L D) T4,

AT —(Y)EREBNER
SQOEHERD L HIZANTIE A,
HET =B -/3=200V-/3=116VIZ% 1) 1,

200V

%(9 50

< S AR

P

o‘/)@. 200V 200V

50
L727>C, IHGEPIE,
B2 1162 )
P = = = 2690W = 2.69kW

R 5

I o T, 3O EGFTEIINE2.60kWX3=8kWE R Y T3,
DAY —F M TOBNET NS EROBEDIBIZE N £5,

Design on heating elements

Ohm's law
In order to meke the basic caleulation for the design of heating elements,
the following formula, known as Ohm's law, is of quite importance.

Voltage E (volt)=Current I (ampere) X Resistance R (ohm)

Power P (wall)— Voltage E (volt) > Current 1 (ampere)
Therefore, when you design a 100V-800W heater (open type and its
heater temperature 1s 800°C) using 0.65mm ¢ wires of SILVER No.30,
the required length of wire is calculated using Ohm's law, Table 4-2 and
Chart 1.

Heater's current 1=500/100=35A

Heater's resistance R=100/5=20 () (required resistance at 800C)
Next, you can find that wire resistance per meter at room temperature (r)
is 4.280)/m [rom Table 4-2, coclficient of resistance at 800°C (k) is
about 1,043 from Chart 1.

Thus, the required length L can be calculated as follows.
R 200

= = = 4.48m
r=xk 4280/mXx1.043

Delta(A) connection and power
‘When connecting 3 resistors cach with 5 Ohm's as delta ( A) connection,
phase voltage =line voltage =200V.

v}
o
RSN
& 50
x v 56 Line voltage
200V| | 200V
e 200V

Therefore, the power for 1 phase (P) is as follows,

E’ 2007
P = = 5— = 8000W = 8kW

R
Thus, total power ol 3 phases is ; 8kW X3 =24kW,

Star(Y) connection and power
When connecting 3 resistors each with 5 Ohms as star(Y) connection,
phase voltage =line voltage +/3=200 = /3=116V.

200V

Line voltage

00V a0 v

Therefore, the power for 1 phase (P) is as follows.
E? 116°

P = = = 2690W = 2.69kW
R 5

Thus, total power of 3 phases is ; 2.69kW X 3=8kW.
Remarks ! Power of Star connection is a third of that of Delta

connection.

LEE DG

HEE200V T, LHOEDASKW L 0 %2 5 1sSkwo B ERIFE
%, SILVER No.1®2.6mm ¢ & HCHE{ETH L LT, LELE
BMOESEROT T, 270, FAsERE L, BT
HRET100CE LET,

200V 200V

SkEW

200V

(zH4)
HE S000W
W =B S000W
MEE 200V
HEE 200V
= = =80 (1100C TOLLEEH)

HHEG 25A

FiZ, COBRBBMOFERCTOBRIEI Ak $HIL, T4-1L 0,
r=02030/mT¥ . F7z, 1100C T IR Tk r 34,
1L Dk=1.08T¥,

L7cfo T B ERSGKWILLERRSLEXD L 15D T4,

R 80
L= = -=36.5m
rXk 0.203Q/m>x1.08

E() COBKFEAL v FOUYERIZE > TAY —HiIZ
FTIUTIHHTETIESKkWE3=1.67kWIZ Y T3,
2) ZTOEFFOREEAFEIRO L) RO LE T,
Bl (W)
o RN (cm’)

EKERSIHE =

5000W
91.06cm*/m X 36.5m

= L.5W/em?

Calculation of wire length

When fabricating a 15kW closed type electric furnace with each 5kW
power, 200V line voltage and delta connection, the required length of
wire is calculated as follows. In this case, the temperature of element is
11007C.

(4]
&,
&
Yy
o2 Phase power
F
3 oy 5 Qe
Q W Line voltage
200V | | 200V
kW
2007

(Calculation)

Phase power 5000W
Phase current = = =25A
Phase voltage 200V

Phase voltage 200V
Phase resistance = =
Phase current 25A

= 8 02 (required resistance at | 100T)

And next, you can find that the wire resistance per meter at room
temperature (r) is 0.203 Q/m from Table 4-1, coefficient of resistance at
1100°C (k) is about 1,08 from Chart 1.
Thus, the required length L (for 1 phase of 5kW) can be calculated as
follows.

R 80

L= = =36.5m
Xk 0.203Q/m > 1.08

Note . (1) When switched to Star connection, power for | phase is;
5kW—=3 =1.67kW
(2) Watts density of this furnace can be calculated as follows.

Power (W)

Watts density =
Surface area of element (cm?)

5000W
= = 1.5W/cm?
91.06cm*/m X 36.5m
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BHEOBRWG EAEBEEHR

1B o i 8
BHMIETOEHEIZLY, BAORFRETALTwETRIL, HH
R LS BAC EARLERTT,

2EFDET
BHEOMABE AL T L7010, BAMORRMENHIEY 5
BRGNS T B EDBETT,
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Some technical advice in
designing heating elements

1.Selection of suitable class
Electrical heating wires or rolled wires have their own characteristics
depending on their classes, and the most important thing for users is how
to select suitable class in operating conditions.

2.Selection of wire diameter

To prolong the service life of electrical heating wire, watls density
should be reduced to a extent as small as possible. When the clement
temperature is more than 9007, line voltage and type of line
commection should be sclected so that the sectional area of wire
becomes as large as possible.

By given powers (W) and voltage (V), currents (A) can be calculated.
Thus, the proper wire diameter is determined using the Table 7.

For the closed type electric furnaces, furnace temperature, amperes and
wire diameters are shown in Table 10.

Table 10
Furnace
temperature Applicable amperes and wire diameter
16
800~ 1000 Select wire diameterocorresponding to
amperes at about 500°C on Table 7.
900~ 1100 Select wire diameter corresponding to
amperes at about 400°C on Table 7.
1000~ 1200 Select wire diamelerucorresponding to
amperes at about 300°C on Table 7.

When wire diameter is determined by wall densily, select the wire
diameter corresponding to the density of 1~5W/cm: for a closed type
electric furnace, and 6~ 15W/cm: for an open type.

3.Shape of spiral

Generally speaking, wire is used in a shape ol spiral.

In this case, inner diameter of spirals should be less than 10 times the
wire diameter, and the pitch of them should be kept to 2—~3 times the
wire diameter.

4.Materials of terminals

Attention should be paid to the material of terminals.

In general, terminals made [rom brass or nickel-plated iron are available.
But brass will cause the zinc (a chemical component of brass) o oxidize
and form an insulating film when heated at more than approx. 150°C,
This may happen to lose electric contact.

As a material for terminals, austenitic stainless steel is the most
satisfactory and recommendable ones due o ils good resistant properties
to heat and corrosion.

5.Sectional area of terminal

Terminals frequently cause malfunction from overheating.

Accordingly, sectional area of terminal rod is successfully recommended
about 3 times larger than that of element,
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6. Jointing

In designing heating elements, how to joint the element and lead of
power source is ol most improtance. Our long experience tells that about
50% of all troublesome related to the domestic heating appliances is on
the joints itsell or in the vicinity of the joint.

Screwed, pressed, bolted, spotwelded or brazed joints are available in
designing a connecling method. Bul whatever method you should
choose, mechanically and/or metallurgically sound jointing is the key
point. Loosend joint if happened is easily apt to malfunction of electric
contact, resulting unneccesary troublesome such as irrcgular heat
generating or oxidation.

7. Setting

When sctting a heating element,dissipation of generated heat is of quite
importance. Therefore, when setting it in a space such as groove of
refractories, adequate space should be kept for better dissipation of
generated heat and to afford expansion/contraction of heating element.

8. Coefficient of Resistance with temperature
Coefficient of resistance with temperature shown on Chart 1 varys
depending on their chemical compositions or diameters.

Therefore, wattage modifications applying the result derived from the
actlual device is important.

9. Low temperature brittleness

This is a phenomenon of brittleness observed when wires of 2mm in
diameter or over were exposed under approx. 5°C.

For this reason, cold workability is a little difficult.

But, by warming it up to 150~-200°C, working operations can be easily
done.

10. 475°CBrittleness

This is a phenomenon of brittleness at room temperature after exposed o
400~5507C for a long time, though they have not any metallic
structure's change.This is called to be 475°C brittleness. But this
metallurgical fault can be removed with rapid cooling after reheating it
to about 600°C.

11. Elevated temperature brittleness

This phenomenon is that of brittleness observed at room temperature
from the result of coarse grains which was grown when elevated at about
1100C and over. I once happened, these coarse grains can not be
restored to normal by heat treatment.

(Remarks)

Low temperature brittleness, 475°C brittleness and clevated temperature
brittleness mentioned above are the phenomena observed only to Fe-Cr-
AT alloys such as SILVER No.3, No.30 and No.4 They have nothing to
do with Ni-Cr alloys such as SILVER No.1 and No.2. Still more, 475C
brittleness and elevated temperature brittleness are the phenomena
observed when it was cooeled to room temperature from elevated
operating temperature. And nothing apprehensive is in operating
temperature.

12. Workability

Nickel Chromium alloys such as SILVER No.l or No.2 can be casily
worked at room temperature. But,as compared with these alloys,the
working of Ferrous Chromium alloys such as SILVER No.3 or No.30 is
a little difficult.

And threfore, especially in winter scason, the spiralling work or
corrugating work ol Ferrous Chromium alloys those of 3mm in diameter
and over, can be successfully done by warming it to about 150~200C.

15
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E{FEmm | 0.1 0.3 0.6 12 3.0
Liifksz] ~02| ~05| ~10| ~29| DLk

SILVER No.1 850 950 | 1050 1100 | 1150

SILVER No.2 700 800 900 950 | 1000

SILVER No.3 900 1000 | 1100 1200 | 1250

SILVER No.30 [ 950 1050 1150 1250 1300

SILVER No.4 750 850 950 | 1050 | 1100

Operating temperature and
Service life

The clear corelations between operating temperature and service life of
elements can not be briefly estimated because atmospheres used or
device's specification varys case by case. Therefore in Japan, as like to
abroad, an accelarated oxidation Lest is carried out on JIS C 2524 which
is tested under settled conditions of intermittent heating.

Generally speaking, the life of element in intermittent healing
operation is shorter than that of continuous heating operation.

The reason is why the scaling out of element’ protective film in
intermittent heating is faster and severer as comparacd with the case of
continuous heating.

Qur long experience is telling the ratio of life value between the
intermittent heating and continuous heating is as Tabel 11.

Table 11 The ratio of life value (Reference)

Ratio
Class
Intermittent heating Continuous heating
Ni-Cr series 1 L5220
Fe-Cr series 1 3.0~4.0

Diameter and maximum operating
temperature

For reference to our customer's, rough relations between diameter of
element and its maximum opcrating temperature is shown on Table
12.Thinner the diameter of wire, lower the maximum operating
temperature.

Table 12 shows the maximum operating temperature when the service
life of elements fabricated in device is supposed to be about 1000 hours
in open air.

However, this does not mean the guarantee of our customer's expectant
service life ol elements.

Table 12 Class, diameter and maximum
operating temp. (Reference) (C)

Dia.mm | 0.1 0.3 0.6 il 3.0
Class =02 =08 ~1.0 =29 LIgkE

SILVER No.1 850 950 | 1050 | 1100 | 1150

SILVER No.2 700 800 900 950 | 1000

SILVER No.3 900 1000 1100 | 1200 | 1250

SILVER No.30 | 950 1050 1150 1250 | 1300

SILVER No.4 750 850 950 | 1050 | 1100
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Relations between power,current,resistance and voltage shown in a circle is

called Ohm's

law.

This is the most important and fundamental formulas for engineers on electrical

heatings.

Herein,
W

1
R
B

: Power (Watt)
. Current (Ampere)
. Resistance  (Ohm)
. Vollage (Volt)

Miscellaneous conversion factors

WER DAL (A)

T B HREL (

EiLnify (AXB)

To convert Multiply by Into
£ Length Inch 254 Millimeter
[ Weight kg 2.2046 Pound
7 Force kgf/mm? 9.81 N/mm?
Hhi Resistance Q/m 0.3048 Q ffoot
p 8- m 100 £ em
e Qe m 601 Q cir mil ft (ohms circular mil foot)
n - m 472 Q sqmil ft (ohms square mil foot)
Eh= Wattage kWh 0.86 keal
I — Energy Joule 0.24 cal
553 Horse power HP 0.75 KWH
e Temperature i@ 1.8 AXBDOEZIZ [32] 2Nz 7z D [°Fl
["F] is made up from adding < 32>
to the results of [AXB].

mEDHE%R
Color guide

<600°C

700
800

700
§
1,000°C

1,100
1,300C
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faE 3 Wire gauge size equivalents

S.W.G.
Standard Wire Gauge

B.G.
Birmingham Gauge

BBl
Brown and Sharpe

U.S5.G.

United Standard Gauge

B.W.G.
Birmingham Wire Gauge

T
inch mm inch m inch mm inch mm inch mm
4-0 0.400 10.160 0.5416 13.76 0.4600 11.68 0.40625 | 10.319 0.454 53
3-0 0.372 9.449 0.5000 12.70 0.4096 10.40 0.3750 9.525 0.425 10.80
2-0 0.348 8.839 0.4452 1331 0.3648 9..27 0.3437 8.730 0.380 9.65
‘0 0.324 8.280 0.3964 10.07 0.3249 8.25 0.3125 7.938 0.340 8.64
1 0.300 7.620 0.3532 8.971 0.2893 7.35 0.2812 7.144 0.300 7.62
2 0.276 7.010 0.3147 7.993 0.2576 6.54 0.2656 6.747 0.284 7.21
3 0.252 6.401 0.2804 Faq22 0.2294 5.83 0.2500 6.350 0.259 6.58
4 0,232 5.893 0.2500 6.350 0.2043 5.19 0.2344 5.953 0.238 6.05
5 02312 5.385 0.2225 5.652 0.1819 4.62 0.2187 b 556 0.220 5.59
6 0l.i1L52 4.877 0.1981 5,032 0.1620 4.11 12031 5.159 0.203 5.16
J) 0.176 4.470 0.1764 4,481 0.1443 316 0.1875 4.762 0.180 4,57
8 0.160 4.064 0.1570 3.988 0.1285 3.26 0.1719 4.366 0.165 4,19
9 0.144 3.658 0.1398 3551 0.1144 299 0.1562 3.969 0.148 35 716
10 0.128 35251 0.1250 3.175 0.1019 2.59 0.1406 3.572 0.134 3.40
11 0.116 2.946 0.1113 2.827 0.09074 2.30 0.1250 3,175 0.120 305
12 0.104 2.642 0.0991 2517 0.08081 2.05 0.1094 2.778 0.109 20570
13 0.092 2.337 0.0882 2,240 0.07196 1.83 0.0937 2.381 0.095 2.41
14 0.080 2.032 0.0785 1.994 0.06408 1.63 0.0781 1,984 0.083 2.11
15 0.072 1.829 0.0699 1.775 0.05707 1.45 0.0703 1.786 0.072 1583
16 0.064 1.626 0.0625 1,588 0.05082 1.29 0.0625 1.588 0.065 15765
17 0.056 1.422 0.0556 1.412 0.04526 1.15 0.0562 1.429 0.058 1.47
18 0.048 1219 0.0495 1,257 0.04030 102 0.0500 1.270 0.049 1.24
18 0.040 1.016 0.0440 1,118 0.03589 0.91 0.0437 1. 31 0.042 1.07
20 0.036 0.914 0.0392 0.9857 0.03196 0.812 | 0.0375 0.952 0.035 0.89
21 0.032 0.813 0.0349 0.8865 0.02846 0.723 | 0.0344 0.873 0.032 0.81
22 0.028 0.711 0.03125 0.7938 0.02535 0.644 | 0.03125 0.794 0.028 (2] e
23 0.024 0.610 0.02782 0.7066 0.02257 0.573 | 0.0281 0.714 0.025 0.64
24 0.022 0.559 0.02476 0.6289 0.02010 0.511 | 0.0250 0.635 0.022 0.56
25 0.020 0.508 0.02204 0.5598 0.01790 0.455 | 0.0219 0.556 0.020 0.51
26 0.018 0.457 0.01961 0.4981 0.01594 0.405| 0.0188 0.476 0.018 0.46
27 0.0164 0.4166 | 0.01745 0.4432 0.01420 0.361] 0,0172 0.437 0.016 0.41
28 0.0148 0.3759 | 0.015625 0.3969 0.01264 0.321 | 0.0156 0.397 0.014 0.36
29 0.0136 0.3454 | 0.0139 0.3531 0.01126 0.286 | 0.0141 0.357 0.013 033
30 0.0124 0.3150 | 0.0123 0.3124 0.01003 0.255 | 0.0125 0.318 0.012 0.30
31 0.0116 0.2946 | 0.0110 0.279%4 0.008928 0.227 | 0.0109 0.278 0.010 0.25
32 0.0108 0.2743 | 0.0088 0.2489 0.007950 0.202 | 0.0102 0.258 0.009 0.23
33 0.0100 0.2540 | 0.0087 0.2210 0.007080 0.180 | 0.0094 0.238 0.008 0.20
34 0.0092 0.2337 | 0.0077 0.1956 0.006304 0.160 | 0.0086 0.218 0.007 018
35 0.0084 0.2134 | 0.0069 0,1753 0.005615 0.143 | 0.0078 0.198 0.005 0513
36 0.0076 0.1930 | 0.0061 0.1549 0.005000 0.127 | 0.0070 0.179 0.004 0.10
37 0.0068 0.1727 | 0.0054 051372 0.004453 0.113 | 0.00664 0.169 = 2
38 0.0060 0.1524 | 0.0048 01219 0.003965 0.101| 0.00625 0.159 = =
39 0.0052 0.1321 | 0.0043 0.1092 0.003531 0.090 = — = =
40 0.0048 0.1219 | 0.00386 0.09804 | 0.003145 0.080 = — = —
41 0.0044 0.1118 | 0.00343 0.08712 == = 7= — = —
42 0.0040 0.1016 | 0.00306 0.07772 = —= = = = =
43 0.0036 0.0914 | 0.00272 0.06909 — — = — == =
44 0.0032 0.0813 | 0.00242 0.06147 S = — = - =
45 0.0028 0.0711 | 0.00215 0.05461 — = = — == =
46 0.0024 0.0610 | 0.00192 0.04877 = — = — — =
47 0.0020 0.0508 | 0.00170 0.04318 = = = = — —
48 0.0016 0.0406 | 0.00152 0.03861 = = = = = =
49 0.0012 0.0305 | 0.00135 0.03429 = — — = — =
50 0.0010 0.0254 | 0.00120 0.03048 — = = — — =

i %

Note

® 6

K ORFEsL T BREVE 5,
Refer to P.8 about the bobbin specification, please.
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1% Take-up machine with 20 heads for super fine wire

For it Life tester

DIaEEREE  Tensile tester

IWHITESIF  Electric [urnace for testing

L+ S 7 0D 1
Some applications of SILVER products
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Cigarette lighter

High tension cord for auto engine

Parts for kesosene fan heater

Electron gun for TV

Heating elements for domestic appliance
Heating clements for domestic appliance

Sheathed heaters for domestic appliance
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SILVER KOHKI CO., Ltd. is a recognized leader in the field of manufacturing/providing wires and
rolled wires for electrical heating in Japan.We have been known for our quality of products and services.

This catalogue provides informations on the properties of wires and rolled wires for electrical heating
supplied by SILVER KOHKI CO., LTD. and some instructions for designing heating elements.

If you need any assistance with this cataloge, or an explanation as to the many ways in which SILVER
products can be used to meet your demands, don't hesitate to call us as our staff is waiting to assist you.

SOVEBTHSICERK Contributing to society
with advanced products
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T140-0014 ' T 140-0014
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Tel 03-3773-9481 Tokyo 140-0014, Japan
Fax 03-3773-9491 Tel 03-3773-9481
E-mail info@silverkohki.co.jp Fax 03-3773-9491
H-page http://www.silverkohki.co.jp E-mail info@silverkohki.co.jp
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