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Design and Development of CNC Slicer2 —axis Control System

Hu Zhigang, Rao Guoyong, Li Xiangquan
333000, China)

Abstract: NC slicing equipment implemented the automatic cutting function by using electrical methods. The hardware design of main

(Mathematics and Information Engineering Department, Jingdezhen University, Jingdezhen

control board uses STM32F103VCT6 ARM chip as the main chip , implemented the real —time feedback function of 2 axis servo motor con-
trol and encoder signal processing, to ensure the system Running distance precision, at the same time, implemented the RTU protocol and
MODBUS communication interface and SPI touch s—creen based on data storage function, character in user—friendly man— machine inter-
face and multi section type parameter storage; the software is developed by the implementation of modular, using the timer module to imple-

ment the function of the servo control and encoder input, SPI module for storage, serial communication module of display. The successful de-

velopment of the NC slicing system, will improve the efficiency and accuracy of slicing greatly, promote enterpriser genomics.
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define ENCODER_TIMER TIM1

define ENCODER_PPR (ul6) (1000)

define SPEED_BUFFER_SIZE 8

define COUNTER_RESET (ul6)0

define ICx_FILTER (u8) 6

define TIMx_PRE_EMPTION_PRIORITY 1

define TIMx_SUB_PRIORITY 0

define SPEED_SAMPLING_FREQ (ul6) (2000/(SPEED_SAM-
PLING_TIME+1))

define MAX_COUNT 65535

void Tim1_Configuration(void)

{

CP3

CP2
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+5V

TIM_TimeBaselnitTypeDef TIM_TimeBaseStructure;
TIM_ICInitTypeDef TIM_ICInitStructure;
GPIO_InitTypeDef GPIO_InitStructure;

RCC _ APB2PeriphClockCmd ( RCC _
APB2Periph_TIM1.,ENABLE) ;
RCC _ APB2PeriphClockCmd ( RCC _
APB2Periph_GPIOA, ENABLE);
GPIO_Structlnit( &-GPIO_InitStructure) ;
GPIO_InitStructure. GPIO_Pin = GPIO_Pin
_8 | GPIO_Pin_9;
GPIO_InitStructure. GPIO_Mode = GPIO_Mode_IN
_FLOATING ;
GPIO_Init(GPIOA, &.GPIO_InitStructure) ;
TIMER4 TIM_Delnit(ENCODER_TIMER) ;
TIM_TimeBaseStructInit( & TIM_ TimeBase-
Structure) ;
TIM _ TimeBaseStructure. TIM _ Prescaler
= 0x0;
TIM_ TimeBaseStructure. TIM_ Period = (4 *
ENCODER_PPR) —1;
TIM_ TimeBaseStructure. TIM_ ClockDivision =

TIMER2
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TIM_CKD_DIV1;
TIM_TimeBaseStructure. TIM_CounterMode = TIM_Counter-
Mode_Up;
TIM _ TimeBaseInit (ENCODER _ TIMER, &.TIM _ TimeBase-
Structure) ;
TIM_EncoderInterfaceConfig(ENCODER_TIMER, TIM_Enco-
derMode_TI12,
TIM_ICPolarity_Rising, TIM_ICPolarity_Rising) ;
TIM_ICStructInit( & TIM_ICInitStructure) ;
TIM_ICInitStructure. TIM_ICFilter = ICx_FILTER;
TIM_ICInit(ENCODER_TIMER, &.TIM_ICInitStructure) ;
TIM_ClearFlag(ENCODER_TIMER, TIM_FLAG_Update) ;
TIM_ITConfig(ENCODER_TIMER, TIM_IT_Update, ENABLE) ;
TIM1—>CNT = COUNTER_RESET;
TIM_Cmd(ENCODER_TIMER, ENABLE);
y
void TIM1_UP_IRQHandler(void)
{
u8 temp=20;
TIM_ClearFlag(ENCODER_TIMER, TIM_FLAG_Update) ;
}
s16 ENC_Get_Electrical_Angle(void)
{
static ul6 lastCount = 0;
ul6 curCount = ENCODER_TIMER—>CNT;
s32 dAngle = curCount — lastCount;
if(dAngle >= 2000){
dAngle —= (4 x ENCODER_PPR) ;
felse if (dAngle << —2000) {
dAngle += (4 *x ENCODER_PPR)
}
lastCount = curCount;
return (s16)dAngle;
y
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define SRC_USART2_DR 0x40004404
u8 USART2_DMA_Bufl[UART_DATA_LENGTH];
void USART_DMAToBufl (void)
{
DMA_InitTypeDef DMA_InitStructure;

RCC_ AHBPeriphClockCmd (RCC _ AHBPeriph _ DMA1. ENA-
BLE) ;

DMA_Delnit(DMA1_Channel6) ;

DMA_InitStructure. DMA _ PeripheralBaseAddr = (u32) SRC_
USART2_DR;

DMA_InitStructure. DMA_MemoryBaseAddr = (u32) USART2
_DMA_Bufl;

DMA_InitStructure. DMA_DIR = DMA_DIR_PeripheralSRC;

DMA _ InitStructure. DMA _ BufferSize = UART _ DATA _
LENGTH; DMA_InitStructure. DMA_Peripherallnc = DMA_Periph-
erallnc_Disable;  DMA _ InitStructure. DMA _ Memorylnc = DMA _
MemorylInc_Enable;

DMA_InitStructure. DMA_ PeripheralDataSize = DMA _Periph-
eralDataSize_ Byte; ~ DMA _ InitStructure. DMA _ MemoryDataSize =
DMA_PeripheralDataSize_Byte;

DMA_InitStructure. DMA_Mode = DMA_Mode_Circular;

DMA_InitStructure. DMA _Priority = DMA _Priority_High;
DMA _InitStructure. DMA_M2M = DMA_M2M_Disable;

DMA_Init(DMA1_Channel6. &DMA_InitStructure) ;

USART_DMACmd(USART2,USART_DMAReq_Rx,ENABLE) ;

DMA_Cmd(DMAI1_Channel6, ENABLE) ;

}
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