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Abstract

This paper analyzes the misjudgment phenomenon that occurs when thread ring gauges fail to be
screwed into place due to the application of thread gauges for quality control during the thread ma-
chining process. It uses the process capability indices Cy and CPK to evaluate the thread machining
process capability. In the machining process, a thread micrometer is adopted for quantitative de-
tection of the thread pitch diameter, which is controlled at around 30% of the lower limit of the
tolerance zone. Through this measure, the process capability of external thread machining is opti-
mized to meet the criteria of Cp > 1.67 and 1.0 < CPK < 2.0. The machining quality of the thread pitch
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diameter is improved to a qualified level, the fluctuation range of errors in the thread pitch diame-
ter during the manufacturing process is reduced, and the process control capability is enhanced.
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Table 1. C, process capability index evaluation table
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Table 2. CPK process capability index evaluation table
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Table 3. Results of the M14 x 1-6h external thread pitch diameter inspection
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Py FREmm) S FREmm) 5 PREmm) F5 PREmm) F5 FR{Emm)

1
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13.252 11 13.250 21 13.272 31 13.225 41 13.230
13.250 12 13.267 22 13.230 32 13.252 42 13.250
13.255 13 13.257 23 13.265 33 13.252 43 13.265
13.250 14 13.235 24 13.272 34 13.255 44 13.242
13.250 15 13.260 25 13.261 35 13.240 45 13.250
13.285 16 13.255 26 13.260 36 13.245 46 13.270
13.268 17 13.246 27 13.240 37 13.255 47 13.260
13.265 18 13.263 28 13.235 38 13.250 48 13.270
13.270 19 13.258 29 13.260 39 13.258 49 13.260
13.225 20 13.230 30 13.260 40 13.260 50 13.268
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Figure 1. Analysis of the change in the diameter of the external thread
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Figure 2. Analysis of quality control of the pitch diameter of external threads
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Table 4. Repeatability verification of thread micrometer
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(mm) (mm) (mm) (mm)
1 13.252 13.253 13.253 13.250
2 13.253 13.250 13.252 13.251
3 13.250 13.252 13.252 13.251
4 13.251 13.252 13.253 13.250
5 13.252 13.253 13.254 13.251
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Figure 3. The relationship between the range of external thread control and ring gauge tolerance

3. SMBYEHSEE S MM A EXR R

3.3. BURRSERMIE

A FH S0t i PR i T SR SO T REREAT P, el 10 HUAR S5 HEAT Seit o, SRS 5 R, 2
HEJE AN ARSI TS FE RE 115 80(C, (8) BBt AT A T TR AI3R =, 10 ™ dh MRS b iR i 12
Re ITEEL G, IR T 1.67, BRI, StHISMELS PR EAE L R s 2%, RBREETHER T
NAR AR R H SRZRFE, CPK AT 1.0 3] 2.0 208, BeHIA 12 LI SMRESCh R A
ZR BRI RN, RSP R RE 7T RV

Table 5. Summary table of the machining quality of the pitch diameter of the external thread
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1% 3 M16 % 1-6 h 1895 2.91 1.69 100% 16 H G
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1% 5 M8 x 0.5-6 f 900 1.77 1.54 100% 6H Gk
1% 6 M20x 1-6h7h 650 2.0 1.93 100% 8H Gk
1% 7 MI14 x 1-6 h 1071 2.36 1.03 100% 12H G
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