INDU372/4T - Quality Control and Reliability (Credits: 3.0)
Formula Sheet, Final Exam, April 2013

1. Control charts
X and R Control Charts
UCL=X + AR, CL = X (Center Line), LCL=X-AR;
UCL=D,R,CL=R,LCL=D,R; 6=R/d,
USL - LSL USL - LSL
p :—, C’,j = —;\
6o o

C , P =(1/Cp)*100%
Changing sample size:

d,(new)
d,(old)

X chart: UCL=X + A{ }ﬁo,d ,CL= X (Center Line), LCL=% — A{dz(new)}Row

d,(old)

: - d,(new) |5 —= d,(new) |~ - d,(new) |
R chart: UCL=D,| -2 R, ,CL=g _|Y\NW) ,LCL= 0,D. 22—""1R
“[ dz(old)} old Rocu {dz(old)}&"’ M ™ d,(old) | °*

s chart: s= \/(Z(X, — )_()Zj/(n—l) . Standard deviation given: UCL=B,c , CL=C,o, LCL=B.c
i=1

Standard deviation not given: UCL=B,5, CL=5, LCL=B.5
UCL=X+A;5,CL=X,LCL=X-AS

Control charts for attributes:

p Chart: UCL=p+3,/p(l-p)/n,CL= p,LCL=p-3,/p-p)/n
np Chart: UCL=np+3,/np(1- p), CL = np, LCL=np-3,/np(1- p)

Use p if standard is not given
¢ Chart: UCL=c+3+c, CL =c, LCL=c-3Vc.
u Chart: u =x/n,0=>x/nxm,UCL=u+3,/u/n,CL = u, LCL=0-3,/u/n

2. Acceptance sampling
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3. Reliability
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