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Design of Temperature Monitoring System for Drum Brake Based on
nRF2401

YANG Pengfei, FU Rui, WANG Chang
School of Automobile, Changan University, Xi‘an 710064, China

Abstract In view of the difficulty of temperature measurement for drum brake, a drum brake temperature measurement system based on
wireless data transmission was designed. It consists of two modules: the temperature data acquisition and transmission module and the
temperature data receiving and storage module. The temperature data acquisition and transmission module is installed in the brake drum
and rotates with the drum brake. The temperature data receiving and storage module is installed in the driver’s cab. The temperature data
acquisition and transmission module consists of temperature sensors, MAX6675, a singlechip and nRF2401. The temperature data receiving
and storage module consists of a singlechip, nRF2401, MAX232 serial communication chip and the host computer. The singlechip treats the
temperature data collected by MAX6675 and transmits the temperature data in the form of wireless communication packets using nREF2401.
The temperature data receiving and storage module receives the wireless packets, checks their validity, and transmits them to the host
computer, where they are displayed and saved. Its applications indicate that the system enjoys features of small size, light weight and strong
anti—jamming ability, and can meet the requirement of temperature measurements for drum brake.
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(a) Module of temperature data acquisition and transmission
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(b) Module of temperature data receiving and storing
1
Fig. 1 Schematic diagram of the system
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Fig. 2 Schematic diagram of pins of MAX6675
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Fig. 4 Circuit diagram of temperature data acquisition and transmission module
P3.2 s 7 if (SPI_DATA) /
RST s - value=value*2+1;
s else
, value=value*2;
. (PCB), SPI_CLK=0; /
. PCB delay (5);
}
PCB ,PCB , SPI_SEL=1; /I MAX6675
4emx2em, delay (10);
s nRF2401 return value; /l
, , }
nRF2401 AT89C2051 2.2
o s s nRF2401
MAX232 - o
nRF2401 ,
2 o ,nRF2401
2.1 s AT89C2051 o
MAX6675 nRF2401 nRF2401 s
N o s SPI s o ,
MAX6675 12 s ,
1C o ,
s CRC o
, CRC . ) 4 4 ,
nRF2401, nRF2401 ,
s MAX6675 o
unsigned int read_max6675() { o
SPI_SEL=0; /IMAX6675 CRC ,CRC
delay(10); /l o
for (i=0; i<16; i++) { ,
SPI_CLK=1; /l s
delay(5); ,CRC
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Fig. 5 Flow chart of temperature data receiving program

2.3
MAX232 ’ )
) o ’ Visual C++ .
NET s Cserial
txt O , ’ ,
Cserial

m_fp=fopen ("c:\\ temperature.txt", "wh");

/I G
m_serial.Open (1, 19200);

1 1, 19200
SetTimer (0, 0, NULL); /l

r=m_serial.ReadData (rec, 1024); /l

for (int i=0; i<r; i++)

fprintf(m_fp, "%c", rec[i]); //

if(r>0)

SetDlgltemText(IDC_EDIT1,CString (rec,strlen(rec) ));
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