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Developing Zone Control Chart by Conversion Functions

Majid Nojavan
Industrial Engineering Department, School of Engineering, Tehran South branch,
Islamic Azad University, Tehran, Iran
(mnojavan@azad.ac.ir)

Abstract: This paper proposes a new control chart for statistical process control (SPC). The proposed control
chart is based on developing the zone control chart by conversion function. We call this chart as the conjunct
zone control chart (CZCC). The performance of the conjunct zone control chart with and without a fast initial
response (FIR) is compared to several zone control charts and cumulative sum (CUSUM) control charts. Using
these experiments, it is shown that there are conjunct zone control charts with result in superior average run
length (ARL) performance in comparison to zone control chart and CUSUM control chart.
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ZCC, :MSE ={(0),1,(1),4,(2),18} CZCC, :{H=9.1,k=06,S,=0}
ZCC, :MSZ ={(0),1,(1),4,(2),11} CZCC, :{H =85k=06,S,=0}
ZCC, : MS] ={(0),0,(1),1,(2),5} CZCC, :{H =82,k=06,S,=0}
ZCC, :MS® ={(0),1,(1),5,(2),16} CZCC,:{H=79,k=06,S,=0}
ZCC, : MSZ ={(0),1,(1),4,(2),15} CZCC,:{H=78k=06,S,=0}
ZCC, : MS!f ={(0),1,(1),4,(2),10} CZCC, :{H=74k=06,5,=0}
ZCC, :MS!¥ ={(0),1,(1),4,(2),11} CzZCC, :{H=7.1,k=06,S,=0}
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CUSUM, :{H =4, k=05, S,=0} CzCC, :{H =890, k=0.55S,=0}
CUSUM, :{H =5, k=05, S,=0} CZCC, :{H =1145 k=055, S,=0}
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ZCCq AREVZS I 729 N IR Y-V LN I 977 /o \A%% \Ivs V- A Voo Voo
CUSUMgq Veofeo | YRIVY | AYIYA YIXYY o/+0 YV YNy V/ay \Vai /vy V¥
CZCCq WYIYA | YY/-0 o/vy YIS Y/ys Vv VY v/ A \ee Vew

WSl o ) Spgo a4 35 Y Jodo ) bayyhges Glasuie

ZCC,: MS3 ={(0),1,(1),3,(2),5} CUSUM, :{H =10,k=0.25,S,=5} CZCC, :{H =18.0,k=05,S,=16.8 }
155 ={(0),21,(1), 22}

ZCC, : MSY ={(0),1,(1),3,(2), 6} CUSUM, :{H =5, k=0.5,S,=26} CZCC, :{H =16.5k=05,8,=155}
1S) ={(0),20,(1),21}

ZCC, :MS) ={(0),1,(1),3,(2), 7} CUSUM;:{H =5, k=05,S,=3.75} CZCGC :{H =155,k =05, S, =14.5}
1]} ={(0),20, (D, 21}

7CC, :MS7 ={(0),1,(1),3,(2),5} CUSUM, :{H =4, k=05,S,=2.1} CZCC :{H =135k=05,8,=12.5}
157 ={(0).16,(1),17}

ZCC, : MS? ={(0),1,(1),3,(2), 4} CUSUM, :{H =4, k=05,S,=2} CZCC :{H =13.0,k=0.5,8,=119}
15 ={(0),15,(1), 16}

ZCC, : MS? ={(0),1,(1),3,(2),4} CUSUM, :{H =6, k=0.25,S,=3} CZCC :{H=12,k=0.5,S,=109 }

185 ={(0).14.().15}
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