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Study and Design of Temperature Wireless Monitoring System for
Heavy Commercial Vehicle Brake Drum

ZHAO Xuan', LIU Qiang', LIU Rui', LUO Qingdong’, YU Qiang'

1. School of Automobile, Chang’an University, Xian 710064, China
2. Technology Center, Kinglong United Automotive Industry (Suzhou) Limited Company, Suzhou 215026, China

Abstract  Aimming at the safety problem of heavy commercial vehicles running on long downgrades, a temperature wireless
monitoring system for brake drum based on NewMsg_RF2401 is presented in this paper. An overall design program of the temperature
monitoring system for brake drum is given as well. The hardware and software including the minimum system circuit of Freescale S12
MCU, the signal acquisition module, the wireless transceiver module and the MCGS human—computer interaction intelligent instrument
are designed and implemented. Finally, the loading road experiment for the monitoring system is provided. The results prove that the
temperature monitoring system for heavy commercial vehicle brake drum could monitor the temperature in real time, achieve
intelligentization, visualization, security and stability, and improve the safety of running on long downgrades for heavy commercial
vehicles.
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Fig. 1 Overall structure of the brake drum temperature
monitoring system

SCIENCE & TECHNOLOGY REVIEW

KRB T BIR AR5 R R R 2 B A VR G AL AR
b AR S A BB R A ALY, (R SRR
B Freescale S12 B #L K I HGEE (B AL B ES .\ MAX6675
TR (5 S AL FRAE A NewMsg RF2401 Jo2k & ST He2H 1 ; 1R
B E 5 0 kb PR A B B Freescale S12 ¥ K #L |
NewMsg RF2401 Jo £k 42 W 455 B | AD5320 BB 4% 48 .0 Fr 1l
MCGS AMLAS H A AR

K B (K R A 31 1Y) 11 3 SR B2 15 5 280 MAX6675
B B AE 5 R Y Freescale S12 B HIL, Freescale S12
B HLIE ISP A KR AL B 45 1% 2 NewMsg_RF2401
TCLk K B, o2k K& BB Shock Burst TM i & A X 4
A LA 1 Mbit/s 9 /55 38 R & 5 5 A5 5 3 U Ak B LR i
NewMsg_ RF2401 BIHAZ 80U SPRLH & SR8 | SR I 141
B BCF B S 5l ok ADS320 e s ML B (S 5 e &
Freescale S12 ¥ #1, 5 5 L3 33 MCGS AMLAC A& fe i3
151 Bl T K S S | DA S B ) Sh e i B ) St
¥ RIER L AT

2 RomEfgit

RGMEF T FE AL Freescale S12 ¥ 5 ML /MR 48
BT G T R AL MERI Y T e R BT R
MCGS AMLZE BRI, IR T R G 2 AR
LR 2, 7E X R BL 1% PCB Layout ¥ 47 ¥ 1 A, X
Freescale S12 ¥ F HLAYE/ N R GLHY PCB Layout ¥E47 T Hi T3
AbEE
2.1 Freescale S12 8 F#l&m/NR&i&IT

Freescale S12 H 5 HLARHE IF B TAETR 2/ N RGN
HF, Freescale S12 5y Ml fe /N 2R G A0 45 (4t i v 2 1 e
% S AT HL BRI ER T LR

S e R R S B LA O R A TR
e B LR TR R S PR EOR 4248 24 V HLTE TR
T R R A B A A, T RS Freescale S12
B HL . NewMsg_RF2401 o4 I & A B\ MAX6675 F4 )05
FAD5320.85 i I MCGS AHLAE A BEAXCER i e (4 v Y5 L
SRR +5.0 +3.3 Fl+24.0 V 3R] (R, PRI R GE RO
FEL I 2ok = I e RIS e FELTECKS R e ) L ey LA
= R DA CRIE i B3 T B WA R GeXT rL R L R 25K
22 REFESREREERIET

VRIETE R St B e, Tl 2 sl it B A8 A 1 K A8 b %
PR DRI L o) 50 0 8 4 2R 5 T SR FH )30 B8 A% et o7 LA
o7 A JEEPAE 00k 3 P S L D RGBSR R R . A RGURHK
FP (A R R R AR SRR, KRR e A EL A 25 ) B I
JE e I Y B A (AR PRI AR AL RE A R
Bl A RS EERY,

H2 K AR LA e S 15 5 H IR Y pMEs AR Zedt: |
RLAD et 1 AR AT, PRI AR 2R 58K TH MAX6675K F A HL il 4%

45 I



—t

www.kjdb.org

TS5 2014,32(7)

SCIENCE & TECHNOLOGY REVIEW

ot F e 1R IA S, MAX6675 42 25 E Maxium 23 5] £ %] K
TR PAGEE R A 7 (R U B A4S e, 20t i 6P I R e R S5
PEATHOCRME , SE L AR T B IE . K AR
F (o L ) R R AR S 8 A MAXG6675K Ji , 80K AR 15
IE Mz M AD e 12— E TR R R
5o MAX6675 =% K AR (B 5 5 O i % e
% AD R ECG J r B R BSCHE H S AL R . MAX6675 R
SO-8 HFHE4EHy , MAX6675 5 Freescale S12 B 4 HLA iH % #2
W 2 frR o T4 K B H A G, fif HTE T GND AR i 4% 5
T+4% K ARUHR A R IE AR 5 SO 422 53 Vi i 3 5 CS A v 16455
I HEL - R SCK A I i At s VCC 4%2+5 V HLIE ; GND 4%
Hi s NC &S,

] U4
MAX6675
+5V 1 GND NC 8
2 . © 7 P15
T+ 3 T 3 Pl 6
2 VCC SCK 2 EL1
MAX6675
=7
0.1pF

El2 MAX66755 Freescale S12 B FHlEMZE
Fig. 2 MAX6675 and Freescale S12 pin connection
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Fig. 5 Software flowchart for acquisition and launch
module of temperature signal
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[11):
Value=0.12585*DATA+0.13605;
for(i=0;1<2;i++)
TxRxBuf[i]=(char)Value; }
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{ CE=1;Delay100();
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{variable2=TxAddress][i];

ByteWrite(variable2);}

for(i=0;i<(DATA1_W/8);i++)
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{variable2=TxBuf[i];

ByteWrite(variable2);}
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Fig. 6 Software flowchart for receiving and
processing module of temperature signal
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(unsigned char *RxBuf)

{unsigned int i,j; DR1=1;

if(DR1) /A5 S hRaE 07
{for(i=0;i<DATA1_W/8;i++)
{*RxBuf=ByteRead(); /1 Hifk BEAHE
RxBuf++; for(j=0;j<1;j++)
{a=0;b=0;c=0;P0=0xaa;}}

return 1;}

else

{return 0;}}
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void main(void)

{PO=0X00; //#tE1k
TMOD=0x21;

SCON=0x50;

TH1=0xFD;

TL1=0xFD;

TR1=1; TI=LEA=1; /FF)3 Bl
Config2401();

//NewMsg_RF2401 it & # 4
Delay100();

for(k=0;k<=(DATA1_W/8-1);k++)

THEWRE

48

TxRxBuf[k]=0;

SetRxMode();

while(1)
{for(k=0;k<=(DATA1_W/8-1);k++)
IRIE RS

TxRxBuf[k]=0; for(k=0;k<30;k++)
for(k=0;k<30;k++);

if(DR1)
{nRF2401_RxPacket(TxRxBuf);
for(k=0;k<=(DATA1_W/8-1);k++)
printf(""ch=%d\n",((int) TxRxBuflk]));
for(k=0;k<=(DATA1_W/8-1);k++)
IR EEAR 5 B 4t
readda(TxRxBuflk]); } } }
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Fig. 9 Installation diagram of wireless temperature sensor
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Table 2 Test data comparison

-~ TR MRS E[Ee5 S o AR
MR/ C WR/C RE%
0 34.39 34.4 0.00
20 36.48 35.8 1.77
40 38.56 38.1 1.21
60 40.65 40.3 0.97
80 4274 425 0.49
100 44.82 44.0 1.87
120 46.91 47.0 -0.13
140 48.99 49.1 -0.24
160 51.08 51.3 -0.45
180 53.17 52.8 0.71
200 55.25 55.7 -0.85
220 57.34 58.0 -1.06
240 59.43 60.2 -1.23
260 61.51 62.4 -1.37
280 63.60 63.9 -0.45
300 65.69 65.3 0.55
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