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Experiment on blueing technique of low-carbon steel for
electromotor stator of micro electric pump

Wang Yang, Fu Jianhui
( Technical and Research Center of Fluid Machinery Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract; Compared to silicon steel sheet, low-carbon steel has its advantages of rich resources and low
price. In order to reduce cost of micro electromotor of micro electric pump used in pump industry, an ex-
perimental study of the application of low-carbon steel instead of silicon steel sheet on the electromotor of
micro electric pump was carried out. The mechanism of annealing and blueing was analyzed. A process of
annealing and blueing treatment for stator of low-carbon steel was designed. In order to make a compara-
tive analysis of the main technical specifications such as no-load and full-load current, efficiency, tem-
perature rise, and power factor of electromotor between low-carbon steel stator and silicon steel stator, a
performance test of electromotor of electric pump installed with the stator of low-carbon steel was conduc-
ted. The experimental results show that the electromagnetic properties of low-carbon steel sheet after an-
nealing and blueing treatment reach the technical specifications of silicon steel, so it is workable to be
taken as alternative material for silicon steel sheet for stator of electromotor of motor pump.
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Tab.1 Chemical composition and mechanics
properties of Q195
(143, % C Mn Si S P
(REHHO/% <0.12 <0.50 =<0.30 <0.035 <0.04
o, /MPa g,/MPa 8;/%
Tt =195 315~430 =233

1.2 AR AEL

BN ERE Fre B EBEER G
B TR KIENATE. RABRRGHET A ZIE
AREARF5—E B9 2 [R1HE , 7T DL ARIE 8 K B8 fh Ak 2 it
RS R EAN HATE, B0 SRR
73 Y ROk e V1A
1.2.1 X BiE

B WM RHRE AN M, £ AN E LR
WHEEHBRWE—EREESH, REESHREN
K EmEREIEFHFH. BFEX—3 8 PEK
PR PR BY | v R R AR RS, R
HERSREF R GRS RS D, B R E
BLAEIRRAE R K, X1 FBUE F i A MR
BB E AL, R (E S, (F e LA R R B B
15, BB SRR BN T AT 1B K IS4 3.

1B K AL T AT T BR AR B AR - v e S LA o oL

SRR MR, B & B, IF 6 RososfE , i
REARSRARNL ST | i R B F% TR (BRI BURLE ) %
A E B R R AR AN F R . KRR R B
PERE, I BRE ) (RRFE R RE, R HABUR
#, BEARRE EZ - RS HEWEM. X T
AR R AU X e R RE I R, B A
Sh#E DT RBAPIR. ZRBGARTE <100 > 5
B B 5 AL, KRR <110 > Jr ), ERE LI
7 <111 > ¥ 6. BT BiE— PR, e
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'Y, AT R B A T A H R B
WAL P8RRI E T 5 LA = A A ¥
BB, FERE T of i RETE R — B E AL EE,
AR FAMEANHAZIKKELHRSS
1, HAe#= R F
2Fe + 0,—2Fe0 (1)

6Fe0 + 0,—2Fe,0, (2)
4Fe,0, + 0,—6 Fe,0, (3)

Fe + H,0—FeO +H, 1 (4)
3Fe0 + H,0—Fe;0, +H, 1 (5)
2Fe,0, + H,0—3Fe,0, +H, 1 (6)

A (1) F(4) £ RH) FeO HAENTRE , BEHE BT
MAkEE, & 5KEBKLE & LM Fe,0, f1 Hy. H, X
Fe, 0, BEJFAE R, L KBt K FoHE i, LU 2E (i
WETREHEK Fe,0, 1 Fe, 0, HALMK. AL
PGB LK E TR E FHIR, T B s
TR [ A 4 2 ri B, BB 2D RS BT TR L 4B
1.2.2 BXBLEEZRL
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Fig.1 Configuration of bell-typed annealing furnace
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Fig.2 Process parameters curve of annealing and blueing
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R T e B KERAREE, HRE TR
FE-BEMIR™ LR S AR 205E, KK
WRE Tk A Bt — 2 R, OB KA Ab B RS 1Rk
WETRERTBMEMRBEENHEL, RE2.

FEL B PERE B9 % # GB/T 3655—2000( & &
ST B B T () RETERE O R )
7,0 B AN A SRR E (TYU -

2000M) , 38 K BEALHT)G R REYEREXT EL IR 3. B3 34
B AL PR fE ) Q195 MRBRHNEESL BT Ml Ly &
HEMEALR.

®2 Q195 RN RATLEHEE
Tab.2 Carbon content and oxide film thickness of Q195

Q195 BER/% EALHE/ pm
BB LET 0.081 0
Bk EE 0.006 1~2

®3 Q195 R NI WIS Mk 5 R ok 8 R 3 B
Tab.3 Core loss and magnetic induction of Q195
before and after annealing and blueing

su AR/ (W/kg) RGN SRIE/T
P10/50 P15/50 B25 B50  BI0O
Q195 $4ka7 7.306 14.109 1.622 1.718 1.826

Q195 ks 3.320 6.799 1.632  1.722 1.841
DR510 2,135 5.074 1.599 1.719 1.924

B3 RSB RAR

Fig.3 Microstructure after annealing and blueing

R ARE ST, % DR510 #E4 A2 70
BB E G Q195 KRN E T, 72Kl A K
ThER0.75 kW AR R EE =MHudl L#TT
Xt HIRE, BB DR T P RN = 8k
BE SRERERE SEE PR RE AR T SR, R PLYY LR
BEERINEK 4 Fim.
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Tab.4 Performance comparison of electromotor of

electric pump
ETFHR B
HHESH ————— Pl
Q195 DR510
BRAEF/A 1.08 1.23
A SRMAIE/W  97.00  110.00
2R LR/ W 63.90 53.70
EFHIE/W 101.00  119.00
WEEF/A 1.70 1.79 1.81
WRMAIE/W  990.00  982.00 1000.00
Rk RER 0.88 0.83 0.84
WA/ % 75.70 76.30 75.00
EER AR 5.41 5.15 6.50
o JAEhEEE/ 1 3.00 2.7 2.20
Bt SEBA/K 49 53 80




He

T % MERRIEFHRRRELCIZ R gAE 387

3 Sm5itie

BR 3 R, R KB RN E T
BHEE TIRRIEE, KXEG/NT SEMN A Z IR
EIE. AR5 HEkiR P10/50 4 3.320, LLAL IR AY7. 306
WA T 54.6% REHR IR P15/50 2 6.799, Lrab 38
RTEY 14.109 B0 T 51.8%. 3B K B LA PG 8548 K18
FEAR, ATA N EEEFERBEUTILA:

1) Bk & BAFRAE. B BN R RER A
FRne , B R B 4R P O 8 LARR L B L BE (I
Fe,C Bkik) BT X7, X M ULIE W TE KR A
SRR P SRR SRR AR K, WA 3 K B BN 4
LWRA. WMERKNE TR RS, RF Bk
WHTTE (R E LYBRUADTIRMR A TF0.01 &
0.10 pm B} ) X REBERE 975 Bh 2 =L REASHE AT, T
FEAKE F R REYERE. hR 2 7T, BB KK TL G 1R
BNEFREMHRTES RIS, AEEATH
0.081% %% 0. 006% , 1 24 F Tl s % 97K F. %
RN, ARt R TR, AL TSRE
@R HFETE Y REAR (A 3 Fix),
GHREAFET BE, ARER TEE, KR T B
BE 85| & AT L REVE R A SR .
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A EFANBRREAAS =4 BT Rtk
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HER 3 IRATA L BN E FAT B K ELE B
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1) B RBHR AL S HRRMNE, HE &g
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4) R A4 5 5 B IR BR AR Y L R R AL IR T L
BEW A A BTREAR , 2R E b TR RAFRIR,
BT GRAR MBI, TN _E AR B 5 2
PERE LLAE S i , I TRt T .
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1)Q195 R E FLTBAERE  HKEER
BIREAR, FH EAEREV AR T — B AL ER, A
B BIEAS, LT RER B T .

2) 5 DRSI0 &4 A i B s R el HLAR B, Q195
KB E T 218 K BEAL G , oA AL AG 25 20 A WA
A IS Y] BT DRS10 BE 8 J AL R i L, 3
b 8ish o QUAS S E IR €] S R UL T 2
18, AT UE B RE AL 1 RE AT 17 R A2 e R LK.

3) il B K ALK IR R T IRB 8k, 74
7 PR B3k 590 0 SRR R O£ A, 8 Q195 R BRI E F7E
MEERBANPH#T T EFNH. 2KREIE,
Q195 I 5 99 o Y o 28 oL AL ) 1 AE T 52 2 3K B
DRS10 FE: 59 1 13 2% e R B LG M RE R AT
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