Chang Sung Corporation M W

A POWERFUL SOLUTION ™

KH SERIES POWDER CORES

A HYBRID POWDER CORE MATERIAL FROM CHANG SUNG CORP




KH Series

* Chang Sung Corp and MH&W International announce the availability of
a new line of powder cores, the KH Series. The KH Series is a hybrid
material comprising Mega Flux and High Flux powder materials. The KH
series cores are an economical alternative to High Flux cores since they
have a reduced Nickel content, therefore lower prices than high flux. The
combination of these two materials provides:

e High Bsat

DC Bias characteristics generally the same between the three materials

Core losses for the KH material are lower than the Megaflux

Prices for the KH material are lower than the High Flux

High Curie Temperature

Designed for large current applications such as Inverter Inductors and smoothing
chokes for Solar Power, UPS and Electric Vehicles



General Information

KH Series
Permeability( ) 26, 40, 60, 90
Coating Color Dark blue
Bmax(G) 15,000
Curie Temp[C] 600
Operating temp[C] -40 to 150
OD BF [mm] 9.6~165

(2) Identification

KH270060

Permeability : 26 ., 40, 60x, 90

KH Core

OD Size : 27.0mm Available Size : 9.6 ~ 165mm
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Material Comparison Between CSC Products

CORE LOSS | CORE LOSS
COATING CURIE | Price
MATERIALS ook | PERM | Ba mW/cc mW/cc DC BIAS DCBIAS | teve [Ranking
60 u 60 u
60 60 u G
vl Kgauss | 50KHz-500G | 50KHz-1KG @ 200 Oe @ -3db C
MPP Gray | 14-173| 7 38 170 20% 80 Oe 450 7
High Flux Khaki | 26-160 | 15 37 180 45% 160 Oe 500 6
Sendust 26-125 | 10 61 279 22% 55 Oe 500 1
Mega Flux el 26-90 | 16 132 590 44% 130 Oe 700 4
High Flux -
HS SUSAAN Dark Blue EECREVIIRY 43 206 41% 110 Oe 500 3
KS M:egs dFJ‘;tX TGS 26-60 | 14 102 478 33% 70 Oe 500 2
KH '\ﬂﬁgg;‘ ‘;'I‘:J’)‘(' SR 26-90 | 15 92 433 46% 160 Oe 600 5
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DC Bias @ Various Permeability
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DC Bias - 26u

(1) Material Comparison

] 26 2 DCB%
Material
@200 Oe @300 Oe @400 Oe
KH Core 83% 68% 53%
Mega Flux 82% 68% 56%
High Flux 82% 64% 48%
Sendust 53% 35% 25%
(2) DCB Graph 100
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DC Bias - 401

(1) Material Comparison

. 40 DCB%
Material
@150 Oe @250 Oe @350 Oe
KH Core 78% 52% 33%
Mega Flux 81% 55% 38%
SENDUST 51% 29% 17%
(2) DCB Graph o \""‘
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DC Bias - 60u

(1) Material Comparison

60~ DCB%
Material
@100 Oe @150 Oe @200 Oe
KH Core 81% 62% 46%
Mega Flux 78% 59% 44%
High Flux 80% 62% 45%
SENDUST 50% 32% 22%
(2) DCB Graph 100
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DC Bias - 90u

(1) Material Comparison

) 90+« DCB%
Material
@60 Oe @120 Oe @180 Oe

KH Core 82% 46% 24%

Mega Flux 76% 42% 26%

SENDUST 50% 22% 12%
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Core Loss - 26|

(1) Material Comparison

Unit : [mW/ccl

26 Core Loss

Material L E i
(P_mﬁ\;’l’:c ;S-ie:l:l::?kﬁz) @20kHz,1000G | @50kHz,1,000
KH Core P=B2164(7.613f+0.0183f2-169) 164 469
Mega Flux P=B2-166(9,918f+0.0519f2.061) 223 661
High Flux P=B2-252(4.081f+0.0006f2-736) 84 229
SENDUST P=B2-048(4,245f+0.0215f1-990) 93 264
(2) Core Loss Graph s — ===
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Core Loss - 40

(1) Material Comparison

Unit : [mW/cc]

402 Core Loss

Material i
(P,mc\j\;’/’:chs_ig:l:‘:;":‘kHz) @20kHz,1000G | @50kHz,1,000G
KH Core P=B2-241(7,190f+0.0182f2-156) 155 443
MegaFlux P=B2145(9.667f+0.0689f1-980) 219 590
SENDUST P=B2-207(4,518f+0.0244f1-967) 99 279
(2) Core Loss Graph 10000 s —
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Core Loss - 60u

(1) Material Comparison

Unit : [mW/ccl

60« Core Loss

Material Core Loss Equation
(P:mW/cc, B:kGauss, f:kHz) @20kHz,1000G | @50kHz,1,000G
KH Core P=B2284(6.615f+0.0310f2066) 147 431
MegaFlux P=B2145(8.874f+0.0632f1-980) 201 590
High Flux P=B2284(3.050f+0.0023f2-397) 84 180
SENDUST P=B2207(4,518f+0.0244f1.967) 99 279
(2) Core Loss Graph 10000 = =
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Core Loss - 90u

(1) Material Comparison Unit : [mW/cc]
604« Core Loss
Material Core Loss Equation
(P:mW/cc, B:kGauss, f:kHz) @20kHz,1000G | @50kHz,1,000G
KH Core P=B2229(4,.861f+0.1374f1-849) 132 433
MegaFlux P=B2-145(8.874f+0.0632f1-980) 201 590
SENDUST P=B2207(4,518f+0.024411-967) 99 279
(2) Core Loss Graph 10000 — _ _
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Design Example: UPS Inductor

APPLICATION: 20 KVA INDUCTOR OF UNINTERRUPTABLE POWER SUPPLY (UPS)
SWITCHING FREQUENCY: 20 KHz

| rms: 24 A

| peak: 34 A

Al: 8.0A

INDUCTANCE: 260 ph @ 34 A
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Design Example: UPS Inductor

(1) Core Selection — Same Core Size for L(34A)=260«H

* KH : KH572060 x 2pcs

Size [OD [mml|ID [mm] |HT [mm]
« MegaFlux : CK572060 x 2pcs
@571 58.00 25.60 16.10
* High Flux : CH572060 x 2pcs
@572 58.00 34.70 14.86
» Sendust : CS571026 x 2pcs
(2) Wire & Winding (Same Wire Weight)
. Core P/N Current . . Wire Eff. Wire Winding
Material Stacking Density Wire Size Area Turns Weight Factor
KH Kstgggeo 5.00 Almi | ®2.47mm | 4.80m 57 223g 29%
Mega Flux CK;Z:;’GO 5.00 A/mi | ®2.47mm | 4.80m 57 223¢g 29%
High Flux Cstgggeo 5.00 A/mi | ©2.47 mm 4.80m 57 223g 29%
Sendust csg;ggzs 7.40 Aluwr | ©2.03 mm 3.24m 71 223g 45%
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Design Example: UPS Inductor

(3) Inductance

Material | SO PN | wire size | Turns LOA) | L@eA) |g LA
KH KH25;3506° ®2.47 mm 57 487uH | 361uH 274 1 H
Mega Flux cxzsgggso ®2.47 mm 57 487uH | 343uH 263 . H
High Flux Cstgfgso ®2.47mm 57 487 1 H 359 4 H 269 4 H
Sendust 0825,32226 ©2.03 mm 71 604uH | 351uH 263 1 H
(4) 4T & Loss
Material gf;gk?r/"; Wire Size |Turns| 4T |DCR@20¢C Eg;g Cfg::r Igtsas'
KH KH;ZESBO ®2.47mm | 57 | 8ic | 18.4mo | 10.4W | 131w | 23.5W
MegaFlux CK25p73260 @2.47 mm 57 92T 18.4m Q2 13.7W 13.6W 27.3W
High Flux CHZSZEQGO ®2.47mm | 57 | 61c | 18.4me | asw | 12.3w | 16.8w
Sendust 05352226 ®2.03mm | 71 | 100c | 39.6me | 21w | 30.0w | 32.1W
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KH Core Part List Toroids

Before Finish Dimensions | After Finish Dimensions Path Cro_ss AL value (nH/N?
P/N  |OD(mm)|ID(mm) |HT(mm)|OD(mm)| ID(mm) [HT(mm)| length S;Crt;:" 026 | oso | oo | o090
MAX | MIN | MAX | MAX | MIN | MAX | () (ar)
KH096 965 478 318 1029 4271 381 218 00754 11 | 17 25 38
KHO97 | 965 478 396 1029 427 457 218 00945 14 | 21 | 32 | 48
KH102 10.16) 508 396 10.80| 457  4.57 238 01000 14 21 32 48
KH112 | 1118 635 396 1190 589 472 269 00%¢ 11 | 17 | 26 | 38
CKH127 | 1270  7.62] 475 1346 699 551 312 0114 12 | 18 | 27 | 40
KH166 | 1651 10.16 635 174 953 711 411 0192 15 | 23 | 35 | 52
KH172 17.27) 965 635 1803  9.02  7.11 4.14 0232 19 29 43 64
KH203 20320 127 635 211 1207 7.1 5.09 02260 14 | 21 32 49
..... KH229 | 22.86 1397 762 2362 1339 838 567 03314 19 | 29 | 43 | 65
KH234 2357 144 889 243 13.77 9.7, 5.88 0388 22 34 51 76
KH270 2692 1473 1118 277 141 11.99 6.35 0654 32 | 50 75 113
KH330 33.020 19.94 1067 33.83 19.3] 1161 8.15 0672 28 41 61 91
KH343 3429 2337 889 352 226 983 8.95 0454 16 25 38 57
KH358 35.81 2235 1046 367 215 11.28 8.98 0678 24 37 56 84
KH400 30.88 24.13 1448 407 233 15.37 9.84 1.072] 35 54 81 121
KH467 4674 2413 1803 476  233] 1892 10.74 1990 59 | 90 | 135 | 202
..... KH468 | 4674 287 1524 476 279 1613 1163 13400 37 | 57 | 8 | 128
KH508 50.8 3175 13.46 517 309 1435 12.73 12500 32 49 73 109
KH571 57.15 26.39  15.24) 58 256 161 12.50 2.290 60 92 138 206
KH572 57.15| 3556 1397 58 347 14.86 14.30 1444 33 50 | 75 112
KH610 62  32.6 25| 631 3137 26.27] 1437 3675 83 | 128 192 288
_____ KH740 | 741 453 35| 752 4407 3627 1838 5040 89 | 137 | 206 | 309
KH777 77.8| 49.23 127 789 48] 13.97]  20.00 17700 30 | 45 68 102
KH778 778 4923 159 789 48| 17.02 20.00 22700 37 | 57 85 128
KH888 88.9 66  15.9 90l 6474 17.2| 24.01 1.8300 24 38 57 85
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KH Part List: Big toroidal Core

P/N

Before Finish Dimensions

After Finish Dimensions

OD(mm)
MAX

ID(mm)
MIN

HT(mm)
MAX

OD(mm)
MAX

ID(mm)
MIN

HT(mm)
MAX

Path
length
(cm)

AL value (nH/n?)

Cross
Section
Area

()

026u

040p

060u

KH1016

KH1027

KH1340

KH1625

KH1013

KH1033
KH1320
KH1325

KH1333

13.6

16.5|

27.2

33.0
20.3|

25.4

103.1

103.1

134.2

134.2

167.2

103.1

103.1
134.2

134.2

55.7

55.7

86.9

55.7

55.7
770
i
s

77.0

17.8

28.5

34.3|
21.7

26.8

2.972

3.522

5.944

7.044
5.347

6.710

9.46

8.717|

10.69

48
80
96

54

88

108

80

40

68

61

75

123

149

165

123

92
12
184
224
124
156
202
28

184
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KH Part List Block Cores

Dimensions 4PCS AL value (nH/n?)+£12%
o RBLIL Asﬁi‘tzifnz)

A (Lri?f)th ° (\:Vn i:]t)h ¢ (Hrsf];'t S 6w 00w osou
BKH5315 50.51+0.5 30.3%0.3 15+0.2 18,71 4,5 95 121 181
BKH5320 50.5+0.5 30.3+0.3 20+0.2 18.28 6 130 165 247
BKH6315 60.5+0.5 30.3+0.3 15+0.2 22.71 4.5 79 100 149
BKH6320 60.510.5 30.3%0.3 20+0.2 22.28 6 107 135 203
BKH7315 70.5+0.5 30.3+0.3 15+0.2 26.71 4.5 67 85 127
BKH7320 70.5%£0.5 30.3%0.3 20+0.2 26.28 6 91 115 172
BKH8315 80.5+0.5 30.3+0.3 15+0.2 30.71 4.5 58 74 110
BKH8320 80.5+0.5 30.3+0.3 20%0.2 30.28 6 78 100 149
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= CSC

Chang Sung Corporation

A POWERFUL SOLUTION ™

Chang Sung Corp is the global leader in the manufacture of powder cores. Their offering includes:

-MPP

-High Flux (HF)
-Sendust
-Megaflux

-KH Series

-KS Series

-HS Series

Chang Sung Corp is Distributed in North America by:
MH&W International Corp

575 Corporate Drive

Mahwah, NJ 08430

Phone: 201.891.8800
Email: sales@mhw-intl.com




