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Automatic Controller of Paintbrush Grinding Equipment

SHI Xianchuan, DONG Chong, SHI Jiuwei, XU Zhendong, SU Shenghui

(School of Mechanical Engineering,Changzhou University, Changzhou 213164, China)

Abstract: In order to solve the problems of low labor efficiency, uneven quality and production safety
accident in the enterprises engaged in paintbrush processing, an automatic controller of paintbrush
grinding equipment based on STM32F103C8 MCU is designed. The hardware design and software de-
sign of the controller are mainly introduced. A control method of “interrupt driven-state transfer” is
proposed to simplify the control program design. In the developed controller, the MCU receives the
signals of magnetic switches fixed on the cylinder, processes them, and then controls the current
states of the electromagnetic valve coils. The electromagnetic valve coils drive three cylinders to
stretch out or draw back. Therefore, the feeding mechanism, separation mechanism and transmission
mechanism of the paintbrush grinding equipment move quickly and orderly. The field practical opera-
tion proves that the developed controller is easy to use and has good stability and the automatic control
of the paintbrush grinding equipment is realized.
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Fig.3 Hardware structure block diagram
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Fig.8 Interrupt driven-state transfer diagram

3.3 HEHMRER

AR 0 AT T R AN (] B 0 T S T 7 6 ST R e P R MAAT 8 A ik R L 5 B
TRV T AR o SR T S I — BN (W] SiE B B ) A O~ 2 s Y Rl P T 3 B ) R A0 i 4 A A A 2R
A DRI ) AR G A I R B BT AR R R T 2 22 B 00 4 A O A B A
Il v o7 A TR HL T L B R LR T DMA 2238 18 7 2B U 2 A w48 1 s B ,@%Eﬁﬁiﬁa‘ﬂﬁ
(i) o A7 g HRL P ADC 32 S5O S IR I ] 2 ) At W S 56 28 70 31 ek v o7 i WL T 0~ 3.3 V7 BRI 4 (1 oy
0~4 096, ZERFBF[A] y 0~2 048 ms,

£ mainO) B Y IR AL 53 58 B ADC Al DMAT AR 56 15 B 2 AN AR50 8 38 45 SR BF 200 ¥ 3t
400 ARAFEME L fEHE T DMAL I fediiid 2 HT1 P AL i 52 i HCL i, 78 DMAT H i i 55 32 )
BRI bR AL SRR I 2 HTL AR A AR T 200 A SRAE OB T3 2 A BED0E 1 Y
L 0 ARAL i 52 A HCL bR R A7 B AR S 200 A RAE RCBUETHE 2 SRS 00 18 308 28 KR 75
F) S5 (L 2 PE S5 DA SEE IR I i) . DMATL A g A2 L ] 9 s



<44 FMRFFRCARAF RO 2020 4

P

=T
I LA ) 0 95 0 P AT S 3 4
SR A T 3 S B A R

A 05 B R T BB B PR T A £ 9 ‘*ﬁgfﬁ%@;’iﬁ
REFS 4 . R IR S0k A5 0 B ) O 6 A 3K R 4 ——
B L 56 A AT L O BRI BLF R RO B T S
(/6 0 R 2.8 h AT LA A b0 T A2 8 mm [ Y
FFBCR 295 12 500 M A T 100 T 9 a0 R 41 5 SRR 200 1 RFEE,
B SRHI2AN AD JEE S E
I 10 5. i CEZ WA 10 frs . ¢‘—
. | sEntuti sapmitityii e |

5 & I

32—l e T 3K SR A B ) T 3 L O (Lo e
FHE] STM32 B J LR AR 3 11 v, A 15 4 72 S8 I 7 B9 DMAl HiEE
BT 5 F g A R BE i L ke G0 TRE P AT OR) SF AR, SEI M Fig.9 DMAI flow diagram

b5 CPU ik ] Ao 45 il A 1 KB 5% 4 %
DMA Jy 2 BB e #2 F o5 HT CPU i [a] 20, STM32
R HLEY CPU RER 23 I (8] S04 T E 727 19 while (1)
U8 PR 9 25 (45 42 B o 37 7] 58 58 5 AL EEPROM,
B Z A 12C Gl TREE . B AT 3T A
TEFE ] 45 BT - BEAE [ 3 2R AT B AT OB B

JEE AR B IN TZd R  AR T A R
7= i — B

P RRED RRRED BERG
B 10 EE£#FmMIHG

SE Fig.10 Paintbrush processing site

[k diltis AR e im B dl A T2 ecE )] &85 31, 2011,14(7) :256-258.

L2, JH A, SRR, 45 Beckof f ik AR REAEHE AT E B4 M 5 L30T ] MUR 5 E.2018,46(14)
100-103.

[3]JFUKUHARA Y, SUZUKI S, SASAHARA H, et al. Real-time grinding state discrimination strategy by use of moni-
tor-embedded grinding wheels[J]. Journal of Precision Engineering,2018,40(1) ;128-136.

L4 FEARH, ok, PRI AEHSHAITE T Z P AL ] PEEB SRS S5 AR, 2018,53(3):93-96.

[S]@ . Bt R m ot 5Oy s [ 1. B, 2016, 24(6) :6-7.

LoJuetsA: . tHAFAL, Mk g, 45, 3L+ STMB32 I Tk iz sh %l # UF o [T 1. BUARHil 3 H R 5% % .2018,55(1):
50, 52.

L7158t Mg D, 24, % FRAKLsahEH RGN BT 55T ] WA, 2018,37(2) :66-69.

[k b, mhos, AL, 4. FrmIBa: B i oMLt 0], &8 Tl K224, 2017,40(8) : 1088-1091,1098.

LOJaRSE, ESIF, mRLL, . MR A BB B e e H R gt U], MUBRk ¥ 548K, 2014,33(10) : 1568-1573.

[T#% 59 ;1)



% 24 AF BB, 5 Rovt FIRAULGY A 208 AL AL 35 AT © 59 -

Wi 0T 2% a8 - 5 08 5 AR TP AR AL TR
3) Bt AR AL IR B3RO T O AR A IR PR D g R AR AR AL T T BB S BTG R A TR AR
AR 7% e aod R B ADL A5 2R » TB] 48 B ) 1) 2 4 1 A AR R A DR AR AR T =5 1

S Z k-

CUBRUE . 3T ¥ 7K 5 PR JBE K i 5 BT D oE ik e LT 1. LAl K AL 3, 2017, 37(2) : 7-11.

C2]700. IR V5K 3T V5 Je Ak & 5285 R LT, @ 55, 2017(1):39-41.

[30B2ame. 15 AT E AR DI FEIERLT]. 4L, 2015, 18(5):11-13.

(41218 15 R BT R TSRS R G M AL IS AT DR 5T DI UM WL K%, 2014,

[5JYAMAHATA Y, IZAWA H, HASAMA K. Experimental study on application of paddle dryers for sludge cake dr-
ying[ M]//Drying’85. Berlin: Springer Berlin Heidelberg, 1985; 479-484.

[6]IMOTO Y.KASAKURA T, HASATANI M. The state of the art of sludge drying in japan[J]. Drying Technology.
1993, 11(7):1495-1522.

[7JFERRASSE J H. ARLABOSSE P,LECOMTE D. Heat, momentum, and mass transfer measurements in indirect ag-
itated sludge dryer[J]. Drying Technology, 2002, 20(4/5):749-769.

[8JLECOMTE D. Method for thermal design of paddle dryers: application to municipal sewage sludge[ ] ]. Drying Tech-
nology. 2004, 22(10):2375-2393.

COJBLIm W, E PO, B WP 15 R TALE AR M IR & & ey [T, % TRHE, 2016(5):106-107.

C10JE #, B, HHEGE. MVR HEAR T F 25 030t TRALT 5 e fH s B s i W st LT ). AL LEF ], 2015,29(3) :14-17.

(113 s 2. 22t TR pLTS 8 Tk b3 i 7], fL A8 B, 2015(36) : 96-97.

(1215 W 5. 58 T4 etk Je T AR WX LD, B at: KB K24, 2006.

(FriEp# .5 5)

P3IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIID

[E#5 44 1]

[101ZEH %, ZLG7290 ¥ 4t 4% 4F ARM Linux ZG H A9 LT ]. HLHE TFE,2011,41(10) :1253-1256.

C1LIRgAT, BRTH;. Z5@iE NAND Flash f7 48 A4 6 &5 19 it 5 92 BT, JE4 s T#2,2018,48(9) : 810-815.

L1289k A, v, $%, 5. —F EEPROM w5 5 7 A v B 09 503 5 S BT . W 7 8OR 1 T 2017, 43(10) :23-25, 30.

(135K 5 Bk, #MR . 45, i A AR K S IR A 5% 38 2 40 iy Tt 3 FE B BU [T 1. 3H5E ML LA, 2017, 43(8) :90-94, 100.

LH4]EEI, Kl s, S i ASUHRTDR AL B8 (0 s M S mf o SCLT DL 424 5 e 38, 2014.(1) . 83-88.

(1518 2. ZLG72901-C 22 11 4# 4% &% LED 3R 3 &% %38 F #+ [ DB/OL]. (2006-01-10)[2018-10-30]. http://www.docin.
com/p-53666426.html.

[16]JZHOU X J, SHI P, LI C C, et al. A dynamic state transition algorithm with application to sensor network localiza-
tion[J]. Neurocomputing,2018,30(2) ;237-250.

(7L E, BWAE . SR, STM32 KRR K& RAe i R veit L] HLH & 5 B 34k, 2017, 46(4) : 136-139.

[18]ZHANG H F, KANG W. Design of the data acquisition system based on STM32[J]. Procedia Computer Science,
2013,5(17) :222-228.

(WS T3 50T



