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A machined part requires the following sequence
of manufacturing steps: u

Machine A
Inspection A
Machine B
Inspection B
Machine C
Inspection C
Pack & Ship
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During each machining step, parts could be ruined
(perhaps because of a casting defect).

In the inspection step following each machine, the
Inspector may .
® pass the part to the next machine
& scrap the part 1f defective
& return the part to the preceding machine
for rework

OPERATION  TIME ROMT. OPERATIMN SCRAP %o SENT BALCK
(man-hrs) COST ($/hr) RATE( %) FOR REWORK

Machine A 5.0 1200 15

Inspection & 1.6 10.00 = 7
Machine B 3.0 1200 £

InspectionB 1.6 10.00 4 4
Machine C 27 15.00 5

InspectionC 1.6 10.00 & &
Pack & Ship 07/ 5.00

Cost of blank part: $=0
Salvage value of scrapped part: §12
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Define a stochastic process for a part:

State Location of Part

Machine A
Inspection station A
Machine B
Inspection station B
Machine C
Inspection station C
Fack-&-Ship Dept.
Scrap bin
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TRANSITION PROBABILITY MATRIX

94
04 RE)
H5
08 84

A5
05
06
04
05
08

Fartrtion the AWatrix

transien? sirles

o P W b W My s

page 4

Bhsarlimg sleles

ghsarimg © lransient steles



Mfg System Analysis

0

Q R

|

10/29/97

rEtrai s

Fre Lsia il
stetes o Q
rEsraian

slEtes

L ERSTE s

Froemr Bnsins it
sistes ta R
SHE LN

slales

=i
0

0
0
0
0

5 0 0 0 0
088 0 0 O
0 094 0 0
0.04 0 092 0
0 0 0 0895
0 0 008 0

0.15

0.05

0.06

0.04

0.05

0.08

EXPECTED NUMBER OF VISITS |
TO TRANSIENT STATES

1 2 3 4 o G
1.06 S04 826 T T3 P35
074 1.06 av2 a14 RN 64
0 0 1.04 = 972 924
0 0 042 1.04 1.03 Q53
0 0 0 0 1.08 1.03
0 0 0 0 Qa7 1.08

1Bt b

page 5



Mfg System Analysis

10/29/97

ABSORPTION

PROBABILITIES |

1Bt b

7 g

B17 583
F26 274
FVG 224
G826 174
64 136
Q09 Rui=h

Aards siliing S
fmEchire A AFle 5
&7 SE perobs i iy
O DO SHCCEss -
Fadil comnlal e

ESTIMATED MAN-HR RQMTS

PER ENTERING PART
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OPERATION STATE

MAN-HR s ENTERING FART

MACHINE A
INSPECTION A
MACHINE B
INSPECTION B
MACHINE C
INSPECTION C
PACK & SHIP

1
7
3
4
5
£
7
_

hrs/visit « # wisits |

5.0
1.5
3.0
1.5
2.7
1.5
0.7

L L O

.06

Q04
820
N
K
F35
617

TOTAL =

5.300
1 446
2475
1243
2087
1.176
0432

14.162 rman-hrs
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ESTIMATED MAN-HR RQMTS
PER COMPLETED PART

Fach completed part requires an expected ]/D 617
e, 16207 entering parts. '

Soowe can multiply the man-hr requirements per entering part
at each stage by the factor 1.6207 to get the expected man-hr
requirements per completed part.

For example, the total man-hr requirement (for all stages)
will be 14162 x 16207 = 2295 man-hours

ESTIMATED MAN-HR RQMTS
PER COMPLETED PART

OFERATION STATE MAN-HRE ¢/ COMPLETED PART
Maching A l 106 54 0617 = 2611
Inspection A Z 106 16/ 0726 = 2342
Machine B 3 104 = 3/ 0776 = 4016
Inspection B 4 104 = 165 0826 = 2014
Machine C 5 108 x 27/ 0864 = 3383
Inspection C & 108 x 1.6/ 0904 = 1.904
Pack-&-Ship 7 1 x 077 1.0 = 07

Total 2297 man-hrs
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Expected Direct Costs per Completed Part

Materrals: 150 « 16207 = $81.04
Scrap valve recovered: $12 x 16207 x 0383 = §745

OPERATIONS COST

OPERATION HOTRELY RATE MAN-HEZS TOTAL COST
MACHINE & 12.00 g.6173 1073 40
INSPECTION A 10.00 2.3473 23,47
MACHINE B 12.00 4.017 458.20
INZPECTION B 10.00 2.014 20.14
MACHINE C 15.00 3.383 2075
INSPECTION C 10.00 1.90% 19.05
PACKE-&-SHIP 5.00 S00 3.50
TOTAL = $ 26840

fols! irect Costs §51.04 + 26840 - $745 = $341.00
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