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Fe-Cr-Al Alloy

Fe-Cr-Al Alloy posses the characteristics of high resistance, low temperature coefficient of
electric resistance, high operating temperature, good corrosion resistance under high temperature,
especially under the atmosphere containing S, as well as the lower price, it is widely used in

N . e R y . . A " industrial electric furnaces, household electrical appliances and far infrared ray devices.
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SHREREHERE FRITERRE THRAFEAR, HLE, EROH=HEER
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= Cr | 12.0~15.0 | 17.0~21.0 | 19.0~22.0 | 20.5~23.5 | 23.0~26.0 | 21.0~23.0 | 26.5~27.8

= Al | 4.006.0 | 2.044.0 | 5.0~7.0 4.255.3 | 4.5%6.5 5.0~7.0 6.0~7.0

W%%ﬁ%} Fe | #HREM | 4ftREM KHEREM | AhtREM At REM
Chemical e e faerom e amount | Appropr Appropr | A » i

Composition A A
- The dosage added The dosage added
) Nb:0.5 Mo:1.8~2.2

%)ﬁ/l\{‘éli;ng o 1450 = e
FELBHL % /Resistivity 1.25 1.95 1.42 1,35 1.42 1.45 1.53
1 Q-m20C +0.08 £0.06 £0.07 £0.06 +0.07 £0.07 +0.07

Eﬁﬁ/gflonzaﬁﬂﬂ >16 512 S5 >12 >12 >12 >10

Bright Spot Technology (Danyang) Co., Ltd. is located in Danyang city, Jiangsu Province. And it is on
Shanghai-Nanjing railway,which is at the side of Changjiang delta.The factory is specialized
in heating alloy,from smelting to making wires.Our products consist of Fe-Cr-AL Nichrome
Copper-Nickel wire&strip.Our products with good quanlity are excellent material for industrial
furnace household appliances and heating elements.

In accord with international&national standards using new techinces, new process, so the
products can keep improving. There are strict processes and quality manages to insure the E ‘ FT ] SE 55 S I

[EFEIEIER RO Tproniig, i e wel| feaeivee) By e vEes. ﬁﬁﬁﬁﬁ/ >80/1250 | >80/1300 | >80/1300| >80/1300 | >50/1350 >50/ 1350
Life E}?J_eélment
h,

"Quality and credit standing"is the life of the factory,"Research and innovation"is the life
line for survival of the factory.

The factory uses advance technics, optimizing production and perfect manage to offer
effectual service for your products in competition.

Heating Alloy

Resistance Wire
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Nichrome alloy

Nichrome alloy has high resistance,good oxidation resistance,good intensity in high
temperature,perfect machining formability and weldability.It can be used for making heating element
in smelting,household appliance and machine building industry.

FEH A M4k /Performance Parameter

JE 5 Name | o080 Cr30Ni70 Cri5Ni60 Cr20Ni3s Cr20Ni30
‘& E‘é Performance
o Ni SuhikREM Aok REM 55.0~61.0 34.0~37.0 30.0~34.0
i
%jmﬁif? Cr 20.0~23.0 28.0~31.0 15.0~18.0 18.0~21.0 18.0~21.0
Composition% Fe <1.0 <1.0 Aol REM 4 REM A3k REM
TR ETIEREC
e 1200 1250 1150 1100 1100
Lo T 1400 1380 139 139 139
5 /Density
o /om 8.40 8.10 8.20 7.90 7.90
HLBH %€ /Resistivity 1.09 1.18 1510 1.04 1.06
1 Q-m20C +0.05 £0.05 £0.05 +0.05 £0.05
E1$$/qf“’"¥“‘i°“ >20 >20 >20 S0 >20
R A 0.440 0.461 0.49% 0.500 0.500
SFRARLY
Thernal Conductiyity 60.3 45.2 45.2 43.8 43.8
KJ/m. h. C
EdiE1 v
Linear Expansivity 9.0
e B 18.0 17.0 17.0 19.0 19.0
(20~1000°C ). i i i
B LY Nicroscopic Structure | B G 44/ Austenite SR /Austenite | BLEGAA/Austenite | BEEGAA/Austenite | BB FGAA/Austenite

Technology (Danyang) Co., Ltd.
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Copper-Nickel(Albata)&Manganin alloy

Albata&Manganin alloy have good corrsion resistance,weldability and formability. They are
wildly used for making heating element in low-voltage apparatus such as thermal overload relay and
low-voltage circuit breaker.

FEH A M fE/Performance Parameter

(it Name

1 i Performance NC003 [NC005 [NCO10 [NCO12 [MC012| NCO15 | NC020 [NC025 NC030 [NC035 [NC040 [NC050
B Ni 1 B 6 8 - 10 | 142 19 | 23 | 30 | 34 | 4
mcﬁﬁcﬁ% Mn | - = = = 3 = oFe NN [0S [RoTSAN (=0 ol ito
Composition% | Cu |4HREMAHREM & HREMA EREMA HREMA: it REM4 HREM 4 HREN: HREMA: HEREMA: HIREMA: HERE
61 5 5 4 9L BE C
Uaciaotk i fontrgtien = 200 | 220 | 250 | 200 | 250 | 300 | 300 | 300 | 350 | 350 | 400

S e
m’-*/"{g;"”‘”“‘ 1085 | 1090 | 1095 | 1097 | 1050 | 1100 | 1115 | 1135 | 1150 | 1170 | 1180 | 1280

ﬁf//';;",“" 89 | 8.9 |89 |89 |88 | 89 | 89 |89 |89 |89 |89 s
I Resistivity | 0-03 | 0.05 | 0.10 | 0.12 | 0.12 | 0.15 | 0.20 | 0.25 | 0.30 | 0.35 | 0.40 | 0.49
B Q-m,20C +£10% | £10% | +10% | £10% | £10% | +10% | 5% | +5% | +5% | 5% | £5% | £5%
Tﬁ%ﬁﬁéh >210 | 3220 | 5250 | 3270 | >290 | >290 | >310 | >340 | 3350 | 400 | >400 | >420
pa
Eﬁfﬁ{"gg?"“ 525 | >25 | >25 | 525 | >25 | >25 | >25 | >25 | 525 | 525 | 325 | 525
HLPELIR I AR 5

Temp. coeff. of resistance | <100 | <120 | <60 | <57 | <38 <50 <38 | <25 | <16 | <10 -0 [ <-6
103/°C (20 600°C)

XA B
mﬂx BVF. vs copper E —g |
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Ribbon,furnace grate and radiant tube

Constantan alloy Ribbon,furnace grate and radiant tube

Constantan alloy have low temperature coefficent of electric have high working temperature,low price,and
resistance,wide operating temperature range(up to 500°C),good Ere=widely u§ed n 'ndu_smal furnace,
household appliance and heating elements

machining formability,corrsion resistance and good weldability. |t

can be used for making adjustable resistor of AC instrument and T A M 2/ Performance Parameter
for straingage sensing element. $KEREAME2/ Fe-Cr-Al ribbon
FEH K4 B /Performance Parameter J#t %5 Material Name | 0Cr21A16Nb 1Cr13A14 | 0Cr27A17Mo2 0Cr21A16 0Cr25A15
N F1 G 618 F2 4 6113 HBLER /Resistivit
1k fikPerformance—Name&Code ﬁ?} :gshnnn TR givicmsmrm ﬁ?? lM;nga,.m F1 Manganin 68 R G (10-6 551_5‘“1)“ ¥y 1.43 1.53 1.25 1.23 1. 40
Mn 1~ 10.5-12.5 11-13 8~10 11~13 tbi/(sgp/ecciég)gm"iw 7.1 7.1 7.4 7.35 7.15
" gr%;}% Ni 39~41 = 23 - =5 R R
; Chemj_itc_al . Cu AR REM Ak REM A hE REM Ak REM A B REM Maxmki’f’g tomperature ('C) 1350 1400 950 1100 1250
omposition% Al: 2.54.5
Si:1~2
Fe: 1.0-1.6 ! $84% k3 2/Nichrome ribbon
TR -~ ® > » -
Element working temp. range 2300 =300 2 il AN 5 Material Name Cr20Ni80 Cr30Ni70 | Cr15Ni60 Cr20Ni35 Cr20Ni30
%.‘)f//g;xaxsm 8.88 8.00 8.44 8.70 8.40 Eg;;(ﬁl%gékgim)my e s — — TG
e . N i » .
P B /Resistivity 0.48 0.49 0.47 0.35 0.44 . :
nQ-m, 20T £0.03 £0.03 +0.03 £0.05 £0.04 Eﬁi/fg;g‘gg)mm 8.4 8.1 8.2 7.9 7.9
FEAH1 2 /Elongation 5 5 = y
>00.5)% P 2 P = e i TR e i 1250 1150 1100 1100
L BFLRL 7 B ; S ————
Temp. coeff. log‘ §7s€stmce —40~+40 —80~+80 —3~+20 —5~+10 0~+40 -
a, I i e = -
xmﬂﬁmam
e Thermal EMF, vs copper 45 2 I 2 2
v V/'C (0~100C)
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Fe-Cr-Al alloy design parameter Fe-Cr-Al alloy design parameter
. 1Cr13A14 1Cr21A14 0Cr21A16 0Cr23A15 . 0CT25A15 0Cr21A16Nb 0Cr27A17Mo2
Diﬁiﬁ' %ﬁﬁ?f gﬁ?ﬂf Weight Per M;iinr ?ﬁgsﬁ‘?‘gﬂ wgﬁfnjﬁiex ?g;%?zgﬁ Feight Per Eer ?ggfﬁ?’z'sgﬁ Ie;i;hl Per M:ii-er ?;;f&?ﬁ Dﬁﬁn %ﬁﬁﬁgs %ﬁ% wﬂ;m Per leter %?Etigﬁ Weight Fer leter %?‘K“EE"‘EE Veight Per lieter %3‘&“&53
i el kgm Q /m,20¢C kg/m Q/m,x0C kg/m a/m,0C kg/m Q/m, ¢ mm mm’ cm’/m kgm o “/‘n;“’z';;'c kgm il s kgm et fetar
0.10 [ 0.007854 | 3.142 [0.0000s812| 159.2 [0.00005773| 156.6 [0.00005623| 180.8 [0.00005694| 171.9 ol T N 0.00005576 | 184.6 | 0.00005576 |  194.8
0.12 | 0.01131 | 3.770 |0.00008369| 110.5 [0.00008313| 108.8 |0.00008098| 125.6 |0.00008200| 119.4 0.2 | o0.01131 3.770 0.00008030 125.6 0.00008030 1282 | 0.00008030 | 135.3
0.15 | 0.01767 | 4.712 | 0.0001308 | 70.74 |0.0001299 | 69.60 | 0.0001265 | $0.36 |0.0001281 | 76.39 RS R T IS 80.36 0.0001255 82.05 | 0.0001255 | 86.58
0.17 | 0.02270 | 5.341 |0.0001680 | 55.07 |0.0001668 | 54.19 |0.0001625 | 62.56 |0.0001646 | 59.48 i7=| = 005270 5341 0.0001612 | 62.56 0.0001612 63.88 | 0.000612 | 67.41
0.19 | 0.02835 | 5.969 |0.0002098 | 44.09 |0.0002084 | 43.33 |0.0002030 | 50.08 |0.0002056 | 47.61 R R S 0.0002013 50.08 0.0002013 siia | 0.000003 | 53.9
0.21 | 0.03464 | 6.597 | 0.0002563 | 36.09 |0.0002546 | 35.51 |0.0002480 | 41.00 |0.0002511 | 38.98 021 | 0.03464 6.597 0.0002450 41.00 0.0002450 41.86 0.0002459 |  44.17
0.25 | 0.04909 | 7.854 |0.0003632 | 25.46 |0.0003608 | 25.06 | 0.0003515 | 28.93 |0.0003559 | 27.50 025 | 0.04909 7.85 0.0003485 28.93 0.0003485 9.5 | 0.0003485 | 31.17
0.27 | 0.05726 | 8.482 |0.0004237 | 21.83 |0.0004208 | 21.48 | 0.0004099 | 24.80 |0.0004151 | 23.58 027 | 0.05726 8.482 0.0004065 24.80 0.0004065 25.33 | 0.0004065 | 26.72
0.29 | 0.06605 | 9.111 | 0.0004888 | 15.92 |0.0004855 | 18.62 |0.0004729 | 21.50 |0.0004789 | 20.44 R T o.0004690 | 21250 00004690 | 2105 | o.00046%0 | 23.16
0.31 | 0.07548 | 9.739 | 0.0005585 | 16.56 |0.0005548 | 16.30 | 0.0005404 | 18.81 |0.0005472 | 17.89 031 | 0.07548 9.739 0.0005359 18.81 0.0005350 19.21 0.0005359 | 20.27
0.35 | 0.09621 | 11.00 |0.0007120 | 12.99 |0.0007072 | 12.78 | 0.0006889 | 14.76 |0.0006975 | 14.03 g I Rl T 070006831 L 00006831 R R
0.40 | 0.1257 | 12.57 |0.0009299 | 9.947 |0.000923 | 9.788 | 0.0008998 | 11.30 [0.0009111 | 10.74 T j5557 T e 0008553 T T T
0.45 | 0.159 | 14.14 | 0.001177 | 7.860 | 0.001169 | 7.734 | 0.001139 | 8.928 | 0.001153 | 8.488 R N Y] ] D ST TS T
0.50 | 0.19%3 | 15.71 | 0.001453 | 6.366 | 0.001443 | 6.264 | 0.001406 | 7.232 | 0.001424 | 6.875 R T T00TEo = 060155 T P
0.60 | 0.2827 | 18.85 | 0.002002 | 4.421 | 0.002078 | 4.350 | 0.002024 | 5.022 | 0.002050 | 4.775 O Wi Y ) Y I Y
0.70 | 0.3848 | 21.99 | 0.002848 | 3.248 | 0.002829 | 3.19 | 0.002755 | 3.690 |0.00279 | 3.508 0= = TEaR S50 00T BrERg 01002735, 3763 D0 = A 07E
0.80 | 0.5027 | 25.13 | 0.003720 | 2.487 | 0.003695 | 2.447 | 0.003599 | 2.825 | 0.003644 | 2.686 TR N e E¥T TR PYIE TR ||
0.9 | 0.6362 | 28.27 | 0.004708 | 1.965 | 0.004676 | 1.933 | 0.004555 | 2.232 | 0.004612 | 2.122 00=|==16352 TR 05T 2% 0004517 3270 BLo6AsiTn | 2aAns
1.00 | 0.7854 | 31.42 | 0.00812 | 1.592 | 0.005773 | 1.566 | 0.005623 | 1.808 | 0.005694 | 1.719 ol S .0 T i LTS T T
120 | 1131 | 37.70 | 0.008369 | 1.105 | 0.008313 | 1.088 |0.0008098 | 1.25 | 0.008200 | 1.194 T e eTET) G e Yo e o T iam
140 | 1,539 | 43.98 | 0.01139 | 0.8120 | 0.01131 | 0.7990 | 0.01102 | 0.9224 | 0.01116 | 0.8770 T L g T S || A5 YT Y
1.60 | 2011 | 50.27 | 0.01488 | 0.6217 | 0.01478 | 0.6118 | 0.01440 | 0.7063 | 0.01458 | 0.6714 el TS S5 s | s Tl T e
180 | 2.545 | S6.55 | 0.01883 | 0.4912 | 0.01870 | 0.4834 | 0.01822 | 0.5580 | 0.01845 | 0.5305 R T s TR TR YT Y S e T
2.00 3.142 62.83 0.02325 0.3979 0.02309 0.3915 0.02249 0.4520 0.02278 0.4297 2.00 3.142 62.83 0.02231 0.4520 0.02231 0.4615 0.02231 0.4870
P2 3.801 69.12 0.02813 0.3288 0.0279%4 0.3236 0.02722 0.3736 0.02756 0.3551 2.20 3.801 69.12 0.02699 0.3736 0.02699 0.3814 0.02699 0.4025
2.50 4.909 78.54 0.03632 0.2546 0.03608 0.2506 0.03515 0.2893 0.03559 0.2750 2.50 4.909 78.54 0.03485 0.2893 0.03485 0.2954 0.03485 0.3177
2.80 6.158 87.96 0.04557 | 0.2030 0.04526 0.1998 0.04409 | 0.2306 0.04464 0.2192 2.80 6.158 87.9 0.04372 0.2306 0.04372 0.2355 0.04372 0.2485
3.00 7.069 94.25 0.05231 | 0.1768 0.05195 0.1740 0.05061 0.2009 0.05125 0.1910 3.00 7.069 94.25 0.05019 0.2009 0.05019 0.2051 0.05019 0.2165
3.50 9.621 110.0 0.07120 | 0.1299 0.07072 0.1278 0.06889 | 0.1476 0.06975 0.1403 3.50 9.621 110.0 0.06831 0.1476 0.06831 0.1507 0.06831 0.1590
4.00 12.57 125.7 0.09299 | 0.09947 | 0.09236 | 0.09788 | 0.08998 0.1130 0.09111 0.1074 4.00 12.57 125.7 0.08922 0.1130 0.08922 0.1154 0.08922 0.1218
4.50 15.90 141.4 0.1177 | 0.07860 0.1169 0.07734 0.1139 | 0.08928 0.1153 0.08488 4.50 15.90 L) 0.1129 0.08928 0.1129 0.09117 0.1129 0.09620
5.00 19.63 157.1 0.1453 | 0.06366 0.1443 0.06264 0.1406 | 0.07232 0.1424 0.06875 | | 5 736 ]
5.50 172.8 0.1758 | 0.05261 0.1746 0.05177 i 0.05977 0.1722 0.05682 : 172.8

Resistance Wire Heating Alloy
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Nichrome alloy design parameter

‘ 00 | 75 |
os0| 5 | s | oo |

Resistance Wire

0.04588

o] Cr20Ni80 Cr30Ni70 CrisNi60 Cr20Ni3s Cr20Ni30
kgm Q/m,20C kgm Q/m.20¢ kgm kgm

0.10{0.007854 | 3.142 | 0.00006597 | 138.8 |0.00006362| 150.2 |0.00006440 | 142.6 [0.00006205| 132.4
0.12| 0.01131 | 3.770 | 0.00009500 | 96.38 [0.00009161| 104.3 |0.00009274 | 99.03 |0.00008935| 91.96
0.15| 0.01767 | 4.712 | 0.0001484 | 61.68 |[0.0001431 | 66.77 | 0.0001449 | 63.38 |0.0001396 | 58.85
0.17| 0.02270 | 5.341 | 0.000197 | 48.02 |0.0001839 | 51.99 | 0.0001861 | 49.34 |0.0001793 | 45.82
0.19( 0.02835 | 5.969 | 0.0002382 | 38.44 |0.0002297 | 41.62 | 0.0002325 | 39.50 |0.0002240 | 36.68
0.21 | 0.03464 6.597 0.0002909 31.47 0.0002806 34.07 0.0002840 32.34 | 0.0002736 30.03
0.25| 0.04909 | 7.854 | 0.0004123 | 22.21 |0.0003976 | 24.04 | 0.0004025 | 22.82 |0.0003878 | 21.19
0.27 | 0.05726 8.482 0.0004809 19.04 0.0004638 20.61 0.0004695 19.56 0.0004523 18.16
0.29 | 0.06605 | 9.111 | 0.0005548 | 16.50 |0.0005350 | 17.86 | 0.0005416 | 16.96 |0.0005218 | 15.75
0.31| 0.07548 9.739 0.0006340 14.44 0.0006114 15.63 0.0006189 14.84 0.0005963 13.78
0.35| 0.09621 | 11.00 | 0.0008082 | 11.33 [0.0007793 | 12.26 | 0.0007889 | 11.64 |0.0007601 | 10.81
0.40 | 0.1257 12.57 0.001056 8.674 0.001018 9.390 0.001030 8.913 0.0009927 8.276
0.45 | 0.1590 14.14 0.001336 6.853 | 0.001288 | 7.419 | 0.001304 | 7.042 | 0.001256 | 6.539
0.50 | 0.1963 15.71 0.001649 5.551 0.001590 6.010 0.001610 5.704 0.001554 5.297
0.60 | 0.2827 | 18.85 | 0.002375 | 3.855 | 0.002290 | 4.173 | 0.002318 | 3.961 | 0.002234 | 3.678
0.70 | 0.3848 21.99 0.003233 2.832 0.003117 3.066 0.003156 2.910 0.003040 2.702
0.80 | 0.5027 | 25.13 | 0.004222 | 2.168 | 0.004072 | 2.348 | 0.004122 | 2.228 | 0.003971 | 2.069
0.90| 0.6362 | 28.27 | 0.005344 | 1.713 | 0.005153 | 1.855 | 0.005217 | 1.761 | 0.005026 | 1.635
1.00 | 0.7854 31.42 0.006597 1.388 | 0.006362 | 1.502 | 0.006440 | 1.426 | 0.006205 | 1.324
1.20| 1.131 37.70 | 0.009500 | 0.9638 | 0.009161 | 1.043 | 0.009274 | 0.9903 | 0.008935 | 0.919%
1.40 | 1.539 | 43.98 | 0.01293 | 0.7081 | 0.01247 | 0.7665 | 0.01262 | 0.7276 | 0.01216 | 0.6756
1.60 | 2.011 50.27 | 0.01689 | 0.5421 | 0.01629 | 0.5869 | 0.01649 | 0.5570 | 0.01588 | 0.5173
1.80| 2.545 | $6.55 | 0.02138 | 0.4283 | 0.02061 | 0.4637 | 0.02087 | 0.4401 | 0.02010 | 0.4087
2.00| 3.142 | 62.83 | 0.02639 | 0.3470 | 0.02545 | 0.3756 | 0.02576 | 0.3565 | 0.02482 | 0.3310
2.20 | 3.801 69.12 0.03193 0.2867 | 0.03079 | 0.3104 0.03117 | 0.2946 | 0.03003 | 0.2736
2.50| 3.976 70.69 | 0.03340 | 0.2741 | 0.03221 | 0.2968 | 0.03260 | 0.2817 | 0.03141 | 0.2616
2.80| 6.158 | 87.96 | 0.05172 | 0.1770 | 0.04988 | 0.1916 | 0.05049 | 0.1819 | 0.04864 | 0.1689
3.00 | 7.069 94.25 | 0.05938 | 0.1542 | 0.05726 | 0.1669 | 0.05796 | 0.1584 | 0.05584 | 0.1471
3.50 | 9.621 110.0 0.08082 0.1133 | 0.07793 | 0.1226 | 0.07889 | 0.1164 | 0.07601 | 0.1081
4.00| 12.57 125.7 0.1056 | 0.08674 | 0.1018 | 0.09390 | 0.1030 | 0.08913 | 0.09927 | 0.08276
4.50 | 15.90 141.4 0.1336 | 0.06853 | 0.1288 | 0.07419 | 0.1304 | 0.07042 | 0.125 | 0.06539
5.00| 19.63 | 1570 | 01649 | 0.05551 [ 0.15% | 0.06010 | 0.1610 | 0.05704 | 0.1551 |

5.50 172.8 0.199% 0.1924 0.1948 | 0.04714

Bright Spot Technology (Danyang) Co., Ltd.

Heating Alloy



