Nichrome Wire: Heating Element Design Basics
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Heating Element Design Basics
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Ohm' Law Formulas:

Volts = Amperes X Ohms
Amperes = Volts/Ohms
Ohms = Volts/Amperes
Watts = Volts X Amperes
Watts = (Volts X Volts) / Ohms
Watts = Amperes X Amperes X Ohms
Ohms = Watts / (Amperes X Amperes)

the various tables referred to in this section at:

Nichrome Technical Data Page

the Current/Temperature Table. For estimating purposes you can

lue for a *coiled* wire is roughly 50% less than the capacity of a

to in the table. (So divide amps in the table by 2 for your initial
calculations)

tables (see the Increased Resistance Table), you can calculate the
our intended voltage (115 being most common).
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perage/Hot Ohms Table. Note that it is based on 115 V.

ailable space, you can select a wire size that will provide the
mount of total Hot Ohms of your element design, you can use
timate the amount of feet you will need of a given size.

de only. The finished element should be thoroughly tested to
ce with temperature has been properly accounted for.

designing heating elements is desired, please request more
t at sales@wiretron.com

, welding, or spot welding if possible. Pressure joints may be
f poor contact due to yielding of the clamping device. In such a
the element are better than one alone.

expansion and contraction of the element.

Email Us! sales@wiretron.com (No Attached Files Please)
Home
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Wire: Nichrome (tm) & Other Resistance Alloys - Tech Data

e & Other Resistance Alloys - Technical Data & Properties

Please Read

mize your screen for best viewing. Scroll down to see entire page.)

Current / Temperature Table - NiCr A& NiCr C

Approx Anperes to heat a Straight Oxidized wire io given tenperature
Degreez F 400 600 &00 1000 1200 1400 1600 1800 2000
Degrees ¢ 205 315 427 538 G Tol 371 982 10923
AWE [ INCH DIA Aiperes
| = 128 1.4 31 41 - 13 k- b3 111 118
2 14 18.% 6.8 3.5 44 £E aT 20 94 108
10 102 1.2 3.3 9.7 IT.E 46 i 68 80 b
11 021 13.3 18.2 4.8 315 39 48 &7 o7 T8
12 081 11.a 1a.1 0.8 6.5 335 40.8 48 ‘Eb 65
13 AT ot 13.6 17.6 i 8.2 34.2 41 48 £E
14 D64 B4 11.& 15 13.8 3.5 9 4.0 4.5 46
15 DET T.2 10 11.8 16.1 20 4.5 9.4 343 39.1
1o D51 6.4 8.7 10.2 13.7 1T 0.9 0 | 9.4 336
17 D45 £.E T.E 2.5 11.7 14.5 17.6 1.1 24.6 8.1
18 40 4.8 6.5 §.2 10.1 13.2 14.8 17.7 20.7 3.7
19 4.3 R T.2 8.7 10.6 1.7 1.2 17.% 0.5
20 1.8 £.1 6.3 T.b 2.1 11 13 15.2 17.5
z1 D285 33 4.3 53 6.5 T.8 9.4 11 139 14.8
3 A2ES 1.9 3.7 4.5 £.b 6.8 8.2 2.6 11 11.5
23 B | .58 33 4.0 4.9 £.9 T 2.3 Xb 11
24 0201 .21 7.9 34 4.2 £.1 [ T.1 8.2 2.4
i A179 1.91 .52 3 A 4.3 £.2 6.1 T.1 &
26 D159 L&Y .14 L 3.2 3.8 4.5 £.3 6.1 6.9
7 142 l.44 1.84 2.325 .73 1.3 3.0 4.6 &3 [
8 D136 134 1.61 1.95 1.38 .85 34 3.9 4.5 £1
9 D113 L.og 1.41 1.73 1.10 .51 195 34 3.9 4.4
30 0100 A2 1.1% L47 1.78 .14 153 1.9 3.3 3.7
AWG [ INCH DIA 'Rmpelres
31 002 T 1.03 1.28 1.54 1.84 217 .52 T.BE 3.2
i1 L0080 it A0 1.13 1.35 l.62 1.89 1.1% .40 .7
33 0071 59 T a7 1T 1.40 L.62 1.86 212 .35
34 D063 E0 it A3 1.00 1.20 L.41 1.60 1.80 1.92
35 D056 43 5T T2 A7 1.03 1.21 1.3% 1.54 1.71
36 L0ED 38 E2 J63 T B9 1.0+ 1.12 .33 1.48
37 045 a5 A ST it a8 A0 1.03 1.16 1.2%
i 0040 30 .41 50 .59 .08 T8 28 A8 102
19 D035 AT 36 AT <2 it i s A4 A2
40 0031 24 g1 36 43 .50 ST .04 s T
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Resistance by AWG Size

-~ Ohms/ft -NiCr A and C @20 degrees C——

AWG  Dia. NiCra NiCrC

10 102 06248 06488

11 091 07849 08151

12 D81 09007 1029

13 n72 1254 1302

14 D64 JE587 J648

15 os7 2001 2078

16 D51 2499 2505

17 D45 2210 3333

18 040 A063 4219

19 D36 =015 5208

20 032 H348 H502

21 n28s 8002 8310

22 02s 1015 1.055

23 D26 1.273 1322

24 DD L.609 1471

25 o179 2029 2.107

26 0159 2571 2470

27 0142 3224 3348

28 0126 41094 4252

29 0113 5090 5286

30 010 6500 6.750

31 0ogo 8206 8522

32 0os 10.16 1055

33 0071 1289 1339

34 0062 1638 17.01

35 Do0s6 20,73 2152

36 005 26.00 27.00

37 D045 32.10 3333

38 0040 4063 42.19

39 0035 53.06 55.10

40 0031 67 .64 7024

Download our sofiware io instanily ealculate DC
resistance on a wide variety of alloys and metals in
unlimiied round and flai sizes!
We couldn't list everything here so we created our Wire
Info Software. Check it out. Works with all versions of
windows, downloads in minutes.

Download free software NOW. (For Windows - Only 528K)

ge Relationship to Amps & Hot Ohms @ 115 Volts AC or DC

(May be used for Ni Cr A or Ni Cr C)
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40 | &0 80 100 150 200 300 400 00 a00 | Foo

a4z 1522 |eos ls7o (1Al (174 |21 343 435 523 lgoo

Hot Ohms 2331 241 1655 |1323 883 662 [442 1331 265 221 1228

Watts lsoo |ooo |1ooo |11o0 [1z00 |1zo0 [1400 [1500

Amps l6ss |783 |e70 |93 |1044 [1130 [1z13 |1305

Hot Ohms | 1654 1469 |1322 [1202 |1102 |1016 |944 |23

Ni Cr A - Increase in Resistance with Temperature

62 | 200 | a0 | eon | mo0 {1000 | 1zo0 | 1400 | 1e00 | 100 | 2000

o | a0 | 93 | 204 | 315 |4 | 332 |ed0 | Ten | 2mt | o2z | 1men

% Increase

Ni Cr C - Increase in Resistance with Temperature

62 | 200 | 40 | soo | 200 | 1000 | 1200 | 1400 | 1eo0 | 1300

°c | m |93 | 204|315 |47 | 5% |6 |70 | 871 | 982

0% Increase 0 K 35 f 52 f9 26 | 92 98 f 102 | 105

ties of Various Heater - Resistance - Mechanical Alloys
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——
‘ : Resistivity i@ Tensile Strength Approx.
: ChEn'llFﬂll ageg ([{FSI @_ 2[]“(:) DE]ISlt}" - Magneﬁl: Melﬁng
Material Composition Lhs/Cubic | Antvaction Point
(%o) Ohms/ | TCR : Inch ¢C)
cMF | 01000 | MO | M
Alloy 878 225055 AL S 275 00002 105 175 256 Strong 1520
2110 bal Fe
Alloy 8D0D TOML 20 Cr, 2.5 &00 0000z 100 200 293 Mone 1350
ALZ500
MNiCr Bl Hi, 15 Cr, 675 00013 25 175 2979 Faint 1330
bal Fe
‘ NiCr A 20 M1, 20 Cr g5 o010 100 200 2039 Hone 1400
Stainless Steel 15 Cr, 8 My, 438 nootz 100 300 226 Hone 1358
204 hal Fe [Armealed)
Alloy 204 55 Cu, 45 M4 294 Dopag* &0 133 321 Mone 1210
NiTo Fe 204 29 ML 17 Co, 254 0033 8] 150 302 atrong 1450
Bal Fe
Manganin 13 In, 4 My, 290 0000157 40 20 288 Hote 1020
hal Cu
‘ Monel** 400 0 M4, 30 Cu 290 ool To 150 32 Faint 1350
Alloy 52 S0 M4 bal Fe 260 00z2a 70 150 a2m atrong 1425
Alloy 150 22 Hi bal. Cu 180 O001E 50 100 a3 Hone 1100
Alloy 120 TOHL bal Fe 120 0045 70 150 305 atrong 1425
Alloy 90 12 Hi hal Cu an 0004 35 T 321 Hote 1100
Alloy 60 & Hi, bal Cu &l 0004 35 T a4 Hone 1100
‘ Alloy 30 2Hi bal Cu 30 0013 30 &0 321 Mote 1100
Nickel 205 995 Hi 37 no4s all 135 331 Strong 1450
Nickel 270 00 9% Hi 45 D0&T 4z Q5 34 atrong 1452

FTCR @25 -105°C

**Registered Trademark of Tneo family of compardes

TTCR@ 15-35°

e
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Questions? Email Us! sales@wiretron.com
What does the free software do? Click here for more information.
Download Our Free Wire Info Software - (For Windows, File Size: 528K)

Give

s a

call!

WireTronic Inc. 19698 State Hwy 88 Unit A, Pine Grove CA 95665-9458
Toll Free in US, Canada, & Virgin Islands 1-888-WIRETRO (947-3876)
Intl Ph. (209) 296-8460, Fax (209) 296-8462

Sales Office Hours: 8:00 am - 4:00 pm Pacific Mon. - Fri.

Go to WireTronic Home Page
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