QUALITY CONTROL CHARTS, etc. - Chapter 6
(use Table Xl on page 580 for values of A B, c, d, and D)

Monitoring Measures of Central Tendency and Variability

1. R Chart (p. 252) —based onrange andn (R = mean of subgroup ranges)

Centerline is R LCL = D3R UCL = D4R

. = ., R
NOTE: i (estimate of p) =X, & (estimate of o) = a
2

2. X Chgrt (p. 253)— based on range, >:<_, and n
(R = mean of subgroup ranges, X = mean of subgroup means)

X - AR UCL » X +A,R

Q

Centerline is X LCL

3. s Chart (p. 256) — based on s and n (s = mean of subgroup st. devs)

Centerline is s LCL = Bss UCL =~ B4S

. . R . s
NOTE: i (estimate of p) =X, & (estimate of o) = =
4

4. X Chart (p. 256) —based on s and n
(s = mean of subgroup st. dev, X = mean of subgroup means)

Centerline is X LCL=X - A3S UCL = X +A3S

Nonconformance Rates (p. 261) LSL & USL are given specification limits

LSL—ﬁ]

Proportion below LSL = P(x < LSL) =~ P(z <

Proportion above USL = P(x > USL) = P(z > M)
o

Capability/Conformity Indexes (p. 263 — 266)

_usL-LsL Clzﬁ—LSL — —i
66 P 36 pu 36

Cp

USL+LSL)/2-[
o= (1= KIC, = minimum(Cy, Gy where k= (USL_LS)L)/Zul




Control Charts for Attributes Data (assume equal subgroup sizes)

1. p chart (p. 269) — proportions of nonconforming items in successive subgroups

Centerlineis p = % where p; = subgroup proportions, k = number of subgroups

LCL=p-3 p(ln—p) UCL=p+3 p(ln—p) n =no.in asubgroup

NOTE: for uneven subgroup sizes, see formulas at bottom of pg 269 and top of pg 270

2. np chart (p. 271) — number of nonconforming items in successive subgroups

2P

Centerline is np using p = "

LCL =np-3np(1-p) UCL =np +3,/np(1-p) calculated for each subgroup

3. ¢ chart (p. 274) — number of nonconformities per inspection unit

_ C; .
Centerlineis Cc = % where c¢; = subgroup nonconformities, k = no. of subgroups

LCL=C-3C UCL=C+3Jc

4. u chart (p. 276) — like a ¢ chart but with variable numbers of inspection units per
subgroup

u, =% for each subgroup

. . _ total nonconformities in the k subgroups c¢,+cC,+...+¢C
Centerline is U= groups _ ¢, +¢, K

total number of inspection units n,+n,+...+n,
LCL=u-3 ni UCL=G+3\/nE calculated for each subgroup



