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Designment and implementation of single sheet
tester based on digital feedback

SU Ying-liang, GU Wei-si
(College of Information Engineering, Zhejiang University of Technology, Hangzhou 310023, China)

Abstract: Aiming at the small enterprises of transformer and electrical motor of iron loss on-site testing requirements, a single sheet tester
based on digital feedback to control the waveform was designed. The 12-bit DAC of STM32F103RC was firstly used to produce the excitation
current and the induced voltage was sampled, the errors of the flux density and waveform factor were adjusted within 0. 1% by waveform con-
trolling. Then the excitation current and induced voltage were synchronous sampled and the iron loss was calculated. The results show that,
the errors of the flux density and waveform factor are both effectively ensured within 0. 1% by the single sheet tester, the waveform of flux
density can meet the requirement of sinusoidal. So the speed and accuracy of iron loss testing are improved.

Key words: single sheet tester; digital feedback; flux density; waveform factor

N B - 11 0 W 00 25 4 0 o
0 5l & P bRt 7% , 56 R GB/T 3655-2008 - (1)

BB, B R R A8 R =50 He 327517 2 VS YA ) R S Fl, T B (Y ) PR B 1Y O 1% el
T%{kﬁd—%?ﬁﬁﬂg%&i%ﬁ%o /ﬁi ﬁiﬁ}ﬁﬁg%%*ﬁ% ?ﬁﬁﬁ,i%mu%ﬁ?fﬁﬁﬂ/l\ﬁhﬁ : @iﬁ#é@ﬁ%ﬂ{/ﬁﬁﬁg
5%@%@7/{5@,%9@ 2.50% ~4.5% [1] N JX*EFEE Tk B'Jj ,%Eﬁfﬂé"] 1 kg 7% 30 mm x 300 mm ﬁtﬁ?@ﬁ%
A B MR 1 e B et NPV IRS B IROR RO
MUK, LI DUV FE 38 i Ty, 0 S TSR OMPER AR . 1974
R, A s T AR R TR e Yemamolo Y Ohya B8R 1R BRSNS
BB R R 4377 2 A TR 1, Gl ZAF B A, AT TEC B

W F=BHH3:2010 -02 -01

BT HILA FHE TV BN H (2007C21018)

PEBRA IR EI(1984 — ), 58 WTVTAE RN, 58 DAL T 836 K7 H A7 MO BFJ. E-mail; yingliangsu@ 163. com
SEEBER A U, 5, SO 4/ S E-mail : gws@ jut. edu. on


http://www.a-pdf.com/?product-split-demo

559 1

SRHENP, A5 TR RO R BRI IS B S B -3

i TEC60404-3"" B A A0 45 2 It T 4, ]
LA IR, T EAX A 7 (8, A8 2% S e pL
5 TR A SR FEL T AR IR 0 B A A A S
P BRI T LRSS TR 5 R — B

TR 7R R P B N I LI AT, A
W B R A 1.7 T FITCHR A R N 3R 4 1.5 T
S R BRIV S P R 0 Y — S B, 7R HEAT
BAmiR p s B, o TRE A R i AR L | RS
P23 BRI AE AL 58 A B I 15 4% 249 SR R4
52 s S R S 7 3 (1 L B e T A 40 2 £k 1
A HL B 2 R I IE SR E AN

SR, B I R T S T i R i R R L
R BOHAT IR, R ARM flcds b 2% 52 B0RCT I i3t
G B L R B S T AR o W (R 2
P ZBOREIITE 0. 1% LI

1 B B A ) o i

MMSEA WKL N, MRPENE N, 1) UJE&

P BT S Sk T I A T A

L S o ) AR R T — 2 Dl R I

Jei s MRSk SRR I 1 T JSC R [ i, 000 phy Uk 2 2kl

7 R SRRV F TS R ) 2 W v 4 Rl e HL WAL, 28 O
R R AR

7SN

t REA A
1 St R A

MRE B 1) F BE T, 400 25 A U 4 1B I 2 5y

Py = wiy, HRETIEONIE LU, I B2 B AR K
SBRHFERT , AR -

N,

Uy =u, ﬁ (1)
CIREEIEVES SN
N, .
P =ul, :ﬁu2ll (2)
JI SR AR AE— A R P 24
P = LT xx;fpdt = 17 Xx;fuzildt = x; X LE (3)

A Tl s v R R 05 i, — D R, e BT
BRI LR A BRAREL
M, BLASE B ) BRI

1 & —
D XNz x u,t, (W/kg) (4)

AP L REBA P HE AR Sk FEIE i
RERE s D— IR FERTE

2 BT Rk RN A

2.1 RERRAIEEK/RIIESIRAR
DAC 77 A 1E 52 38 19 77 15 7F T 48 4 2 B () JIot 7 152
BOESZ P A R i 8 208, S8 5 B i Se 80 i i 4
A . W —AS 12 S2AY DAC SR i, 1E 3%

R E AR & M AR AR
f(x) =2 048 + Msin ( 2 )

Py=P/m =

1024 (5)
2 =0.1,,1023;M=0,1,--2 048
PR I 10 BNy i B I E A A =
U,
B =4 daama (6)

P B, R R I U 5 U, — R 2k PR
Fi s f— Il Tl PR VR 5 A— R, T4 R R R T B
PNIEEEP
M:Kxx;Uz =4. 444fN,AKB,, (7)
Arf K—HH
H(7) AT LAE M B, U, =& Z[AA7 18 2k
KFo WL, AT LLE PR MO Bk 5 il DAC
A T B PR R, R B 42 o R R
MR R ST, T A5 R S R R AN T
M(0) =U, /K
{AM(i) =(U,,-U,(1))/K,
M(i+1) =AM(i) + M(i)
A U, 7 AR b= A 10 KR 3, 3 AR 6 I
(R L s M (i) U, (i) —55 i kBRI,
MR E = | (U, - Uy (i) /U, | <O. 1%}, i85
2.2 WERLRITREER REAE SRR
VeI RO A U 5 S 2 L, T 3%k
23 8

T
1
v /7Jf2(t)dt
rms 0 m
Ky =™ = -

"

POE IR AR AR (DDAC iy th IE 5K HUE U5 @
MR GURRL TR Uy s % i + 1 WU R U, (1 +

i=0,1,2-- (8)

45

~1.111 (9)



<74 - Bl

$21 %

D) P R
Uy(i+1) =U,(i) -K.(U,(i) -U,)  (10)
qrh K—RBARE
HEE K BEREFAT S (Blane0.5) , 24 U, () 5
U HIZEME R ORI, A RER M B2 @ + 1 YU
AR B REL 5 T RE A A e U A7+ 2Pt g
BB R POY R H A

3 ARG

FERE 475 18, R F STM32F103RC 1y = #2 it ib
RIS LI ARME 5T 1 1t 48, STM32F103RC & LA
32 i) ARM Cortex-M3 CPU k%0, 5% 12 13 ¥ DAC
FIADC, HT STM32F103RC & [ DAC % {55 H
AR MERRIE I , T 4eid T AR IR I U845 50 Hz UL 1Y
s P AR A L A A 15 3
T3 B IE SO FR B XA R IEBZ 0% o X IESZ AR S
PEAT 3R SR SR Sk 5 e By, sk S e T
B R 1R 2 (AR R 1] . Bt 12 457 19 ADCRAED
RIS IR G FL R A 5, #236 FE Tl i 2% N i AT 0
TR 385 A0 2 S5 AE S, IS ADC [R] SRR
TN LS RN FEL IS, T AR AR . R 0 R A B A [
wmE 2 i

SRR HLE ADC1
. T Ee _’_I
o | |umsig STM32
ok Pk ——
> Eﬁgﬁg —ADC2| | DAC
[} |

B2 B R Bt i A SORE P

TEREFE 3T 7 T, B B 76 STM32F103RC fif 77 25
[ A A 7 — B, R AR LA 1 1 024 J5 IE3X I %
KO, 9 DAC $2AE I A OB . S T 548 25 1, Wl
LU FUAAE 174 JEI, BD 256 SRt . 5
AT PR OR R, 1% S 7 T 38 8] A0 0k T 28 2]
TEIR —AMIEFR A, 24 R RE L A7 5 50 W 2 A0 22
WAEBNT 0. 1% B 45 R PR % . 9K 5 )8 31 ADC
T 4 1) A SR R Dl 0 P W0 AR ST HL I, K (4) P g 7
SERYESTTIWNC AV E SRV

¢ .
P = N ’; u,l, (11)
n R E R e
_L N s
Ps = ThiD X N, X N;unl” (12)

S N T PR R R, 6, — R
R R RE(

TR R ZRIE BoR7E LCD |, RGBT e
K 3 firs .

IS5t A4 3
VR

T
A ]
[

TRZETE £ 0.01 LI !

A

R

K3 Roferriife i

4 g 2R

ARG LIRS AT 1 T8 7 2Rk
PHCREAL, S an1&] 4 Bz o kI ) f T4 ik
FE30QG130(1. 7 TIEHM F e KREHIA KT 1.30 W/kg)
BTN, AIKEE SR T IR A% U A5 3 A At
{EIRZEAR/N R B, DN A RN 1 s

/‘%

(b) § /A T
B4 AR B BRast i R LS 4y 1

(a) Rgi a4l

&1 BIMAIRAF(30Q6130) ZIRAKE (W kg)

7 1 2 3 4 5 6
P15/50  0.964 0.979 0.965 0.971 0.971 0.983
PI7/50 1.264 1.249 1.266 1.252 1.274 1.258

5 ZERiE

S5 R A D P R A B R AN R A e i
RN, EFAR N T AT 0 RN 5 B R I AT U
B RBORE IF A =B BRI 2 /N T 0. 1%
BN AR BBt o SR L STM32F103RC
Pl il e A oA SEBAS AT 5 9 BT, 1) P ol o
INFRGE LY DAC 7™ A il v i B s (55, 223 PO 4%




559 1

SRUEA A8 TR RS BR BRAR I BB S 75

] ol SRRV 5 B R O TE K, i i [ A0 SR il i F
PR L A 5 HEAT R 5

TIRAERE N, R B B, REAEAR
Uiyt PR T N, 5 P R IR B R 2 /N T 0. 1%
4 2 B0 A e e v R SR SR 1E BB K 5 A
7T ek A I e e JRE R 3 SRR B v, A A ]
JUORT L A BRI A 7

2 2Z 3Tk ( References) :

[1] fiyh B THM]. JbaTf 4 Tolk i idt, 1997:29 -
30.

[2] HEFRHEATIEZR 4. GB/T 36552008 HZ ki F
R 2k P TR (A1) R MERE A 5 i [ S . dbmt P Bl AR o
RS ,2009.

[3] SIEVERT J. B TAR A BEE A TR [T ], o a2
B4 ,2008(2) 191 -97.

(4] FEOG, St ke, LA - FHJE, % R TR B R
G S R M. Jest BE R AL , 2009 : 125 - 126.

[5] 1IEC 604043 Ed. 2. 1:2002, Magnetic materials. Part3:
Methods of measurement of the magnetic properties of mag-
netic sheet and strip by means of a single sheet tester[ S].

(61 IRk, [ H I ¥ 130, BRREH, 45 BRI 43 i 5 v
D2 (—) [J]. 7B ,2003(10) ;20 -21.

(7] WA HEAE, £EN. RE EeE A S [ M].
L5 ATl A, 1989 :327 - 329.

(81 JATIHI MM, FI%. SRJH C8051F020 DAC = A AL ik
FLI]. B TARIT, 2006 (8) :27 - 29.

[9] MATSUBARA K, TAKAHASHI N. Acceleration technique
of waveform control for single sheet tester[ J]. IEEE Trans-
actions on Magnetics,1995,31(6) :3400 —3402.

(10] [ H IR . & i A % B —— g e as i [ M.

Jemt B2 Ak, 2006 :21 - 25.
(11] FAJEZE. HEETIRE M M. P52 7422 5858 R
Wit 2007 :23 - 24. [ 4REE : SEAE A1 ]

(L#F 71 7)

XERT MR ) S e Ao, BVEEAT M o A T RSV eke sl b &
KT 30° Lk Ll , R GeHR T LK H S 7 A, AT
PRIE T RGEA T8 0RHR R, & 6 FrR .

"d"

[
Sagyyeee
Slititizarns

TS
Wil

FI6 AT T AL o Y v s 1

TIGAURRY] AR E T, oy #E50h 640 x
480, A R Gt 5 4= RE M Ak AL A A I K AR AT, A
IBE T RO AR L

4 LERTE

AHIEFE B Tk B i AR i 5 s AR
R PRI GE 4 T7 4, LA T b AP R L%
WG, I B AL AL T R — T I P
s L . REGERHAT OSTU 2331k | —fHAk 9
SV 35915 DAL P8 34 — R S RV o i 25 Mt B
PG T4 PR, SR H Hough A8 X 4 AT Bt £ X 3 ik
FrsENE , I8 2 X K B TR0 58 OO AT AR 25 A
SCYEE R AR, AT IR A B9 J5 AR T el
N, B SRR AT B L S A v PR M R Ay
A, T8 AT HES B AL 1 0, 1% H A Hough
AR RN I AT LA ZR GE1E T AR LRSI 1 1
Kl 1 I o

5% 3Lk ( References) :

[1] MCCALL C, MOHAN M. Video-based lane estimation and
tracking for driver assistance: survey, system and evaluation
[J]. IEEE Transaction on Intelligent Transportation
System,2006,7(1) :20.

(2] WMk R REAR BB b B TRTAR Ak BE R FUN B F
FEL D] W IRIEE IR TR R H 32 Be ,2008.

[3] LEE JW. A machine vision system for lane departure detection
[J]. Computer Vision Image Underest,2002,86(1) :52.

(4] THED, Xt Rkt rh, 45, ST IR R I B A R 32
BAshpU ] fotAPLE R, 2008,24(10) :219 - 221.

[5] ZHOU Yong, XU Rong, HU Xiao-feng, et al. A robust lane
detection and tracking method based on computer vision[ J].
Measurement Science and Technology,2006,21(14) .736.

[6] GONZALEZ R C, WOODS R E. K@ #E[ M. Briks,
BUF, 1. 2 WL bt H T Tl A, 2008 :462 —478.

[7] LI Qing, ZHENG Nan-ning, CHENG Hong. Springrobot:a
prototype autonomous vehicle and its algorithms for lane de-
tection[ J ].
tem,2004,5(4) :300.

(8] Z&= b WREER. AT 8 BUG0Y Zedar I vk —ir: Bk 58 vk
(] LT R 511 1,2009,30(10) :2477 - 2479.

(9] Vuirde, 7R20e A i, A8 B TR EHB AL BEEOR 9 B
AAGRBBGRA[T ] R Tolk R 25741 ,2007 (12) - 76.

[10] g7 Bod i, w2 55 BT HGH Hough 2Bt 42162k

KA [T ] AL RS54, 2010, 18(2) :292 - 298.

(11] 5k W, 0ol , 250N, JE TR BE WA s i PR U

FEAELT]. Rl AR 5 T ,2007,7(9) 1936 - 1938.
[ 445 - SEAmAT ]

IEEE Transactions on Transportation Sys-



