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Research on chip identification in internal thread turning
CHANG Zhiyuan, SUN Yunquan, LI He

(Academy for Engineering and Technology, Fudan University, Shanghai 200433, China)

Abstract: In the process of internal thread turning, long chips wrapped and accumulated will affect the machining accuracy,
damage the tool and reduce the product quality. The existing chip breaking technology has limited applicability in the internal thread
machining scene, and it is difficult to solve the problem of long chip discharge, so it is still used to clean by manual hook. In this
paper, the optical flow motion estimation is combined with classifier detection. The average center pixel deviation is less than 150
pixels, and the frame loss rate is 2. 92%. The dynamic threshold is introduced in the background subtraction, and the real chip
detection rate reaches more than 70% , achieving a good effect, which can realize real-time processing, and is well deployed in
embedded devices. Subsequently, based on the platform and mechanical structure long chips could be automatically grasped and
cleaned, the quality stability and automation of processing be improved, and a new technical path be provided for long chips
treatment under the background of intelligent manufacturing.

Key words: intelligent manufacturing; visual recognition; internal thread turning; turning processing; chips control

0 3 = 73 61 Y 48 248 4 Kol 43 0 T 3% 1 FTRR 0, 5% R R L R
B BT BRI T AR eh ) R e
P P R A Tl B T R i
1, He R T A R, T s, e AR
AN T o, 0 5 0 5 % 0 0 T R e
BEC e ML I 1, FEDN T R
S FUCHS 76 R R I 1 T A2 P 25 T 20 1 L
TELL,
TR IBEC SR ] BB AR, 7 R R
52N T e ) 8 HEBR R B AT RE S B0 A A
FEal DT S T TG B 3% S 8070 Bt , K 10 8 7

E1 BE~
Fig. 1 Oil casing coupling product
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Fig. 2 Systematic design
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Fig. 3 Structure design of grasping mechanism
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Fig. 4 Structure design of disengaging mechanism
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Fig. 5 Image processing flow
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Fig. 6 Experimental platform
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Table 1 Screw cutting tool parameters

. WEE, IBASE FARE
I.C TR OHE H L S v/ (°)
17NR8-3RD  10. 17 8 1:16 1:16 0.32 6.0 10
x2 MIBHR

Table 2 Machining parameter table
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Fig. 7 Chip movement
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Fig. 8 The recognition effect in the workpiece cavity

Tk b ALK 2 a1 AHPLA 2 RaE R T
A A5 0 A R e 2t B R e 8, v O
B 5 EmE 9 i, B 9,2 IR R W
Foia i T, BE A RRAE s> R R, A
VIR R 40 %, Bt WL T S IRTJH TE 5 (8, he 2
PRI T I A Az sl T

XoF 0 TR 457 R 435 R A7 A ) A 155 O, 75
SRR ABAE A AL BRI E T S E B AR R s AR
I B,

400 0.08
350 0.07

5% 300

& 250 4006

200 Eo0s

150 =

-

= 100 0.04

T 50 0.03

0 100020003000 4000 020 1000 2000 3000 4000
i it
(a) R 22 (b) A 1]
B9 dEBESitERIE
Fig. 9 Center offset and calculation time
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Table 3 Step threshold comparison data %
T TR Rate FP Rate FN Rate
10 83.17 32.20 26.83
20 58.82 15.37 41.18
30 50. 16 8.11 49.39
40 43.65 5.00 56.35
50 36. 18 3.20 63.82
60 27.29 2.14 72.71
70 16. 89 1.42 83.11
80 8.67 0.93 91.33
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Fig. 10 Chip recognition effect on turning tool
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