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1- Bottom bracket sensor

2- Idler wheel on chain sensor

2- Strain gauge on rear axle sensor
3- Crank sensor

4- Spring gauge
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1- Proven Strain Gauge
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(battery simulator)
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1- Grainoriented electrical steel
2- Non oriented electrical steel
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Steel name Mominal Reference Maximum specific | Minimum magnetic polarization in an
thickness |heat treatment total loss at 1,5 T a alternating magnetic field for a Conventional
temperature magnetic field strength 3 P density ©
mm °Cc Wikq T kgtdm?

(£ 10 °C) 50Hz | ggHzd | 2500A/m | 5000 A/m | 10 000 A/m
M340-50K5 840 3,40 432 1,54 1,62 1,72 7,65
M390-50K5 840 3,90 497 1,56 1,64 1,74 7,70
M450-50K5 740 4,50 5,67 1,57 1,65 1,75 7,75
M560-50K5 0,50 740 5,60 7,03 1,58 1,66 1,76 7.80
ME60-50K5 740 6,60 8,28 1,62 1,70 1,79 7,85
M890-50K5 740 8,90 11,30 1,60 1,68 1.78 7.85
M1050-50K5 790 10,50 13,34 1,57 1,65 1,77 7.85
M390-65K5 840 3,90 5,07 1,54 1,62 1,72 7.65
M450-65K5 840 4,50 5,86 1,56 1,64 1,74 7.70
M520-65K5 740 5,20 6,72 1,57 1,65 1,75 7,75
M630-65K5 0,65 740 6,20 8,09 1,58 1,66 1,76 7.80
M800-65K5 740 8,00 10,16 1,62 1,70 1,79 7,85
M1000-65K5 740 10,00 12,70 1,60 1,68 1,78 7,85
M1200-65K5 740 12,00 15,24 1,57 1,65 1.77 7.85
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Steel grade Nominal | Reference heat | Maximum specific | Minimum magnetic polarization in
thickness treatment total loss at 1,5 T a| an alternating magnetic field for a (Conventional
temperature magnetic field strength 2 P density ©
mm °C Wikg T kofdm?
(£ 10 *C) 60 Hz 5o Hzd | 2500 A/m [ 5000A/m (10 000 A/m

M342-47KE 840 3,42 2,70 1,52 1,60 1,70 7,65
M364-47K6 840 3,64 2,88 1,53 1,60 1,70 7.65
M386-47KE 840 3,86 3,05 1,53 1,61 1,71 7,65
M419-47K6 840 4,19 3,31 1,54 1,62 1,72 7,70
M441-47KE 0,47 780 4,41 3,48 1,54 1,62 1,72 7,70
M507-47K6 790 5,07 4,01 1,57 1,65 1,75 7,75
M595-4TKE 780 5,95 4,70 1,58 1,66 1,76 7,80
M728-47K6 790 7.28 5,75 1,59 1,67 1,77 7.80
MB38-47KE 790 8,38 6,62 1,60 1,68 1,78 7,85
M441-64KE 840 4,41 3,48 1,52 1,60 1,70 7.65
M463-64K6 840 4,63 3,66 1,52 1,60 1,70 7,65
M485-64KE 340 4,85 3,83 1,53 1,61 1,71 7,65
M507-64K6 840 5,07 4,01 1,54 1,62 1,72 7,70
M573-64KE 0,64 790 5,73 4,53 1,56 1,64 1,74 7,70
ME40-64K6 790 6,40 5,06 1,57 1,65 1,75 7,75
M7O4-64KE 790 7.94 6,27 1,58 1,66 1,76 7,80
M948-64K6 790 9,48 7,49 1,60 1,68 1,78 7.80
M1080-64K6 790 10,8 8,53 1,60 1,68 1,78 7,85
M992-79KE 790 9,92 7.84 1,57 1,65 1,75 7,75
M1180-T9KE 0,79 780 11,9 9,42 1,58 1,66 1,76 7,80
M1350-79K6 790 13,5 10,67 1,59 1,67 1,77 7.85

/BIEC 6040484 QSI RCI 0§ IQgpshtiB i 4T ddm)d Ly r¥-ahE glOn | R U

Steel i Maxi pecific total loss Minimum magnetic polarization ® Maximum Minimum Minimum Conventional
name thickness at1.sT in an alternating magnetic field anisotropy stacking number of density ©
for a magnetic field strength of loss factor bends
Wikg T
mm at 50 Hz at 60 Hz ® 2 500 A/m 5000 A/m 10 000 A/m % kg/dm?
M310-65A 5 3,10 4,08 149 1.60 1.70 £15 2 7.60
M330-65A 5 3,30 4,30 149 1.60 170 £15 2 7.60
M350-65A 5 3,50 4,57 1.49 1.60 1,70 14 2 7.60
M400-65A 5 4,00 520 1.52 1.62 172 +14 2 7,65
M470-65A 5 0.65 4,70 613 153 1563 1.73 12 0,97 5 7.65
M530-65A 5 5,30 6.84 1.54 164 1.74 £12 5 7.70
MB00-65A & 6,00 in 1.56 1.66 1.76 10 10 7.75
M700-65A 5 7,00 BoB 1,67 1,67 1,76 =10 10 7,75
M200-65A 5 8,00 10,26 1.60 1,70 1,78 =10 10 7,80
M1000-65A 5 10,00 127 1.61 in 1.80 10 10 7.80
MB00-100A 5 6,00 814 153 163 172 £10 2 7.60
M700-100A 5 1.00 9,38 1.54 1.64 1.73 =8 3 7.656
M200-100A 5 1.00 8,00 10,70 1.56 1.66 1,75 6 0,98 b 7,70
M1000-100A 5 10,00 13,39 158 1568 176 B 10 7.80
M1300-100A 5 13,00 17.34 1.60 170 178 6 10 7.80
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Steel Nominal Maximum specific total loss Minimum magnetic polarization ® Maximum Minimum Minimum Conventional
name thickness at15T in an alternating magnetic field anisotropy stacking number of density ©
for a magnetic field strength of loss factor bends
Wikg T
mm at 50 Hz at 60 Hz P 2 500 Afm 5000 Afm 10 000 A/m % kg/dm?
M210-35A & 2,10 2,65 1.49 1,60 170 £17 2 1.60
M230-35A & 2,30 2,90 1.49 1,60 1,70 £17 2 1.60
M235-35A 5 2,35 2,97 1.49 1.60 1.70 =17 2 7.60
M250-35A & 2,50 314 1.49 1,60 170 £17 2 1.60
M270-35A 5 0.35 2,70 3.36 1.49 1.60 1.70 17 0,95 2 1.65
M300-35A 5 3,00 3.74 1.49 1.60 1.70 =17 3 1.65
M330-35A & 3.30 412 1.49 1,60 170 £17 3 1.65
M360-354 5 3.60 4,55 1.49 1.60 1.70 +17 3 1.65
M230-50A 5 2,30 2,95 1.49 1.60 1.70 =17 2 7.60
M250-50A & 2,50 i 1.49 1,60 170 £17 2 1.60
M270-504 5 2,70 3.47 1.49 1.60 1.70 =17 2 7.60
M290-50A 5 2,90 an 1.49 1,60 1.70 17 2 1.60
M310-50A & 3.10 3,05 1.49 1,60 170 14 3 1.65
M330-50A 5 3,30 4,20 1.49 1.60 1,70 =14 3 1.65
M350-50A 5 3,50 4,45 1.50 1.60 170 +12 5 1.65
M400-50A & 0.50 4,00 510 1.53 163 173 12 0.96 5 1.0
M470-50A 5 4,70 5,90 1.54 1.64 1.74 =10 10 1.70
M530-50A 5 5,30 6,66 1.56 1.65 175 +10 10 1.0
MBO0O-50A & 6,00 7.53 1.57 1,66 176 10 10 1.5
M700-50A 5 7.00 879 1.60 1,69 1.77 =10 10 7.80
MB00-50A & 8.00 10,06 1.60 170 178 10 10 7.80
M340-50A & 9,40 11.84 1.62 172 1.8 8 10 1.85
M1000-50A 5 10,00 12,60 1.62 172 1.8 =] 10 7.85
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Mess. st Hs ?Jmax Bmax !Je Jr DC FF Hmax |He Hc Ss Ps mur Freq. |
mT Alm ImT mT imT mT % Alm Alm Alm VA/kg Hz [
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1 |100 lss.s:sa 100.1  [70.633 [43.148 10.14268 [1.1102 [130.02 [9265 027267 4399 '
2 200 199.94 [200.15 [141.37 (11893 1038622 [1.1107 [1729 [126.19 0.7434 S0
3 300 99.77 (30001 [21204 [208456 |0.56576 [1.1111 [1953 (14579 12881 50
4 400 99.82 [40007 28288 (30367 |[070904|1.1114 (21183 |16097 18974 50
5 500 99.69 [49996 [35361 40163 |067083[1.1116 [22647 [|174.15 2 5661 S0
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8 800 99.96 80029 [566.31 (70358 }050331(1.112 [27123 PR1221 0078 50
9 1900 00.01 [90037 53723 505 [047627 11122 [250.15 [R2605 0015 4999
10 1000 99.64 |1000 1707.89 15 040668 {11124 |31456 [4138 1188 4999
1 1100 1099.9 [1100.3 [779.04 [1008.1 |[024571 [1.1126 [34931 [25036 4193 50
12 1200 1199.7 12002 84992 |1109.1 }0.12855 [1.1129 40185 [R82.19 1994 0
13 1300 1299.7 [13003 (9195 (12102 }1.3961 [1.1114 [49482 [3158 21 50
14 1400 1400 14009 [990.75 [13104 }1.0385 [11117 [6365 [378.08 15609 50
15 1500 1499.7 [1501.3 [10618 [1398.8 [051647 |1.1122 [12757 [55375 4 501 50
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Mes=s. |Js Hs Jmax |Bmax [Je Jr DC FF Hmax |He He Ss Ps mur  |Freq.
mT Alm mT mT mT mT Yo Alm |AlIm Alm VA/kg |Wrikg Hz
1 100 100.01 100.17 |[70.728 K45.152 .016837 [1.1109 129.87 |93 291 [57.416 [0.49485 0.1951 [612.84 8099
2 1200 199.97 200.18 [141.45 [122.93 0.0342741.1112 17455 {128 95 |[105.84 1.368 0.74579 [911.66 8999
3 1300 299.91 300,15 [21219 [R13.99 [0.052738(1.1114 199.7 i15098 14012 [2.4026 [1.5454 [1195.1 8999
4 400 399.65 [399.9 282.79 B10.3 0.15363 [1.1116 [220.39 [168.65 [165.32 [3.5769 [2.5274 (1443 89.99
5 1500 l499.97 [50024 [353.82 K10.15 [0.089435[1.1117 [230.14 [18448 [18517 [4.8952 [3.6744 1663.7 8999
) 600 599.94 H0023 K2461 PH11.12 010707 [1.1118 [2584 199.89 [203.04 [6.3653 49723 |1847.6 8999
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10 1000 1999.68 1000 70769 P16.36 |0.027558[1.112 134922 [270.26 [R281.09 [14347 [11.928 [2278 90.01
1 1100 1099.6 1100 778.55 [1016.9 |0.016618[1.1122 [376.47 f 9337 [304.02 [17.133 [14.21 (23243 9001
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Mess. |Js Hs Jmax Bmax Je Jr DC FF Hmax He Hc Ss Ps |mur ' |Freq. /
mT Am mT {mT mT mT % Alm Alm Alm VAkg |Wikg —z
1 100 99.962 :'x: 13 [70605 5923 |020054 [1.111  [13215 195048 |[S581 055004 0.2253 [01.92 |€30.99
2 200 20001 120022 hat4s [1247 loases2 [1.1113 |1i7703 13121 10949 15472 |o.8ses7 jpooor | —100
3 300 9.96 (3002 [R1223 [R16.23 1043000 [1,1116 0272 (15354 [14402 R7157 Wrris |1rzs | =00
4 1400 400 0026 28306 [31317 040000 [11116 [22354 [1713 16905 W0411 28878 (1424 =100
3 500 49984 50011 [I5373 1243 1026401 [1.1117 4311 18735 18875 5523 41807 16361 | =100
6 600 599.75 L0004 M2444 51312 (010425 11118 [26321 20306 Q0686 [7.1820 56509 [18133 | 7100
7 700 699.96 70026 H0539 PB1468 j0.055402[1.1118 [28473 21937 [R2525 BOS8 73178 19563 | 100
8 800 79975 PO006 56606 (71618 0060552(1.1118 30801 éysta 4460 (11156 19,1836 [20662 | 00
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12 1200 12002 (12006 [B4978 (1120  0036335[1.1123 142437 [33007 34045 R3373 19.319 2505 |=39.99
13 [1300 4300 113007 B1968 [12193 12171 [1.1113 50182 36843 [PE6S3 8236 22665 RO612 | S39.99
14 1400 13997 (14006 19047 (13174 13141 11115 (70207 43163 [39395 [5629 [26.541 (15865 | <100
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Nominal Reference Maximum specific | Minimum magnetic polarization in
thickness heat total loss at 1,5 T~ | an alternating magnetic field fora | Conventional
Steel grade l;::::ar;:ti:e ' magnetic field strength ® densityC
mm oc Wikg T kg/dm®

Steel Steel . d

name  |number (+10°C) | 50Hz | 60Hz |2500 A/m| 5000 A/m |10 000 A/m
M340-50K | 1.0841 840 3,40 4,32 1,54 1,62 1,72 7,65
M390-50K | 1.0842 840 3,90 4,97 1,56 1,64 1,74 770
M450-50K | 1.0843 790 4,50 5,67 1,57 1,65 1,75 775
M560-50K |1.0844 | 0,50 790 5,60 7,03 1,58 1,66 1,76 7,80
ME60-50K | 1.0361 790 6,60 8,38 1,62 1,70 1,79 7.85
M890-50K | 1.0362 790 8,920 11,30 1,60 1,68 1,78 7,85
M1050-50K| 1.0363 790 10,80 | 13,34 1,57 1,65 1,77 7.85
M390-65K | 1.0846 840 3,90 5,07 1,54 1,62 1,72 7,65
M450-65K | 1.0847 840 4,50 5,86 1,56 1,64 1,74 770
M520-65K | 1.0848 790 5,20 6,72 1,57 1,65 1,75 775
M630-65K |1.0849 | 0,65 790 6,30 8,09 1,58 1,66 1,76 7.80
M800-65K | 1.0364 790 8,00 10,16 1,62 1,70 1,79 7,85
M1000-65K| 1.0365 790 10,00 | 12,70 1,60 1,68 1,78 7.85
M1200-65K]| 1.0366 790 12,00 15,24 1,57 1,65 1,77 7,85
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1- Electromagnetic design method
2- Field circuit method
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