ACME Medical — A Case Study

ACME Medical manufactures a large rangle of products in many different sizes. The majority of products start out as castings
which are then cleaned, machined (drill, mill, grind, polish), assembled, and inspected before final packaging and shipment to
distributors. Some of ACME's lines are dedicated to single products while others are assigned a mix. The value stream in the
following example manufactures forceps, cutters and scissors.

Products
~ Forceps o Scissors
(( ) . Cutters
~ Small , , ) § Small
R Medium - .. 12 cm with spring Medium
=L_ 10 cm with spring
() Large R 8 cm no spring Large
= A XLarge

Products/Process Matrix - Sets

Item ID Clean Machine Ma.1ke Assemble Inspect
Springs
Forceps SM 1 X X X X
Forceps MD 2 X X X X Cu_tters 8.Cm danot
Set A require springs so they
Forceps LG 3 X X X X are in Set A
Cutters 8cm 11 X X X X
Cutters 10cm 12 X X X X X
SetB
Cutters 12cm 13 X X X X X
Scissors SM 21 X X X - -

. Scissor castings do not
Scissors MD 22 X X X require cleaning
Scissors LG 23 X X X SetC
Scissors XL 24 X X X
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ACME Medical — Current State Material Flow

See castings and sheet metal rolls arrive into the plant, the main material flow within the pland, and final delivery to the

customer.

Tower Hills Fornost
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1x per
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ACME Medical Plant
I
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Springs 1
She%lrlzetal ASpring Sets
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1
L | N N N N N S, N > v ______ o =000 kessa= > Pack &
Clean Machine Assemble Inspect ackage
castings | /\ JAN JAN AN L
Castings Clean Machined Pre-inspected Finished
Castings Castings Sets Goods
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ACME Medical — Current State Information Flow

/ Control
Monthly Orders
System
Weekly Orders m
Monthly Forecasts Daily Production Schedule

Weekly Orders
Monthly Forecasts
Weekly Shipping Schedule
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ACME Medical

5

Lead Time Summary

Day
. . 0 2 4 6 8 10 12 14 16 18 20
Forceps, Cutters, and Scissors Line N T T Tl T | sosoe om0 Legend
Control - o€
Curre Nt State _ VSM _ A0020 Clean  Machined Pre-inspection  Finished [ Non Value Added
1- Forceps SM (Qty = 310.0 Item/Day) Castings Castings  Castings sets Goods B Valve Added
e sb ] A 2-Forceps MD (Qty =250.0 ltem/Day) pleesbeieetn 3 o
Product 150 |t - = N
product | ~150 ltem ) 30 F(érceps LSG (Qty 150.00It§m/Day) | ? |
- = 19.49
SPS B [ 1 utters 8 cm (Qty = 450.0 Item/Day)
003
Lead Time Summary
Information flow 0 5 10 15 20 25 30 35 40 45 Day50
losses .
0190 44 N4 Legend
#2 A0040 A0070 A0140 A0170
[ [ 1 N A0020 Clean  Machined Pre-inspection Finished [ Non Value Added
Year Wk Wk Roll i > — Castings Castings  Castings sets Goods B Value Added
2 noosd / T \| 4 Make Springs m o mey [ ,1 noz1d L= | #2
T| 52 70 5 400 Fornost Steelworks pys— Customer B-SetB 2
D eet Metal Rolls i | 9 |
Pl S SetB 11 - Cutters 10 cm (Qty = 240.0 Item/Day) ' 1 !
Wk Hr day I General General Customer | >150 |ltem 19.49
Inventory 50 |Roll Cycle Time 4 Min Inventory 2500 (item Demand <450 |Day SetID | B |Txt 12 - Cutters 12 cm (Qty =160.0 |tem/Day) A0090 A0140 AolL70
Product Product Product | >160 fitem Sheet Metal A0110 Pre-inspection  Finished
Inventory 0 [item ) Qty Per Cycle| 48 |ltem Inventory 0 [item ) Demand | <240 |Day ) il Spring Sets sert)s s
L
T ki Sl . Y S S S S
i > 4
A0010 ’ #3 Activity Time 10 % I ? |
OEE Input 20 | % [l N 48.34
Percent ° I 1
. N :
Tower Hills Foundry | - Lead Time Summary Day
B — | ! C-SetC 0 2 4 6 8 10 12 14 16 18 20
. Legend
37.67 Day 5-2i  Day S 21 - Scissors SM (Qty = 350.0 Item/Day) A0040  A0070 A0140 A0170
. i - i ini Non Value Added
24000 Sec - setib | C [ 22 - Scissors MD (Qty = 325.0 Item/Day) Joogo | Dledn | Machined) freispecton Fished [l Non Velue Ade
: Procuct | >200 [1em ) 23 - Scissors LG (Qty = 250.0 Item/Day) M Value Added
cetemane] 1750|122 24 - Scissors XL (Qty = 200.0 Item/Day) :%? | 1
I 19.47
1x per Week i z0011 al 70130 al
Activity Utilization By Product
0 Inventory Carzy Inventory Summary 100 Y Y
Cost Factors as % of Toal Mventon] 2oo T e % u
I Inventory Value Value ' Pro
Total Carrying o utiliz 80 1
Costs 18.00 | % — T
Cost Of s | % 0 7 [
Capital ° 70020 all 60 110 __ 10 23 Sal—
Inventory || ] 22, 3
Damages 2 % Inv Carry Cost Summary £ 50 1 = 21 2;_
A0030 #2 A0060 #3 A0130 #4 A0160 #4 AO%Q In?ﬁ\';gﬂggr)? n 5 % Tot?:IOAs?sded 51.99 DK—:;/ 40 11 2 — 2 bl
[ T 1 Inventory 1 % Total Annual [0~ > ke 30 43— 11 =—
. Obsolescence Inv Carry Cost ) N || 1]
T . =P . = . P = - = P> - mup-|  Package & Ship ety - 20 1211 S
A0020 #3 Clean A0040 #3 Machine A0070 #3 Assemble \AOMO #4 Inspect AD170 #4 Shrinkage 2 % 10 __I o 2| [2) M Changeover tiization
Castings Clean Castings Machined Castings Pre-inspection sets Finished Goods 20030 all 0 s ! = Legend
General . : General . >60 General . >45 General . General A0030 A0060 A0100 A0130 A0160
Inventory 25000 [Item Cycle Time 15 Min Inventory Item Cycle Time <300 Sec ) Inventory Item Cycle Time <140 Sec ) Inventory 1000 [item Cycle Time 25 Sec Inventory 0 [item Scrap Costs o o © ° N
Product Product | >800 Product | >400 Product Product [>1000 Total Scrap $ N N & N &
Inventory| © "™ ) Qty Per Cycle| 48 |lItem Inventory| <1800 "™ ) Qty Per Cycle| 1 ltem ) Inventory| <1200 "™ ) Qty Per Cycle| 1 ltem ) Inventory] ° |'®™ k Qty PerCycle| 1 ltem Inventory| <1800 [e™ ) Cost 8732.38 Day O @29 K L &
) ) ) . Production Sequence & ¥
Stations 2 Stn Stations 10 Stn Stations 5 Stn Stations 2 Stn W
o Resource P Resource PT| 20 I?eiri ;
A o 0 0 s
Activity Time 35 WKk - Scrap Percent 5 % P— Scrap Percent 7 % Resource | 6 am. Scrap Percent] 10 % |
OEE Input Resource PT] Sec OEE Input Usage PT CO Usage PT |<166.[P| ]
Percent 90 % <300 |[Tem Percent 80 % S Changeovers 1 Day o 1§Z12 "
_ Resource | 25152 [ Min| Resource P|™ OEE Input Resource PT|~%"7<|Day’
Excessive Usage PT | <1884 [Day ) Percent 85 %
Inventory R Cycle Time / Takt Time Chart
Resource PT|~“7 " | Day Actual EPEI 1 Day 0.35
Product >1 Se
Sequence <10 q Qualt > CT/TT 0.3 /
Single >3 - . uality problems Chart /_/
Changeover <11 Min ) 2 S caught late in —— Activity Takt Time
losses process EPEI Chart 10 —g 0.25
Minimum EPEI| 4.96 | Hr e — B Max Resource Usage
5 o2
= WACT
Legend £ 15 O]
7.40 Day 3.82 Day 2.81 Day 0.34 Day 5.10 Day _ _ = . Changeover Loss
' ' ' ' ' - [ Production EPEI Time ™
900.00 Sec 103.72 Sec 69.15 Sec 25.00 Sec 01 —
_ [ Scrap Loss
L L L L B single Changeover
Assemble _ 0.05 — [[] OEE Remainder Loss
[[] Unused EPEI Time
0o Legend
A0030 A0060 A0100 A0130 A0160
O & N4 oy
> & O &
& \ &
Resource Balance Chart 9 @05{\ S ee‘(\ \&Q
8000 e v
R\
7000
6000
Frequent shortage
of Machinists or 5000
Assemblers most &
© © S a0
lA005(] 20| A0150 =
all all Resource =
P Balance 3000
Machinists Assemblers Inspectors
Resource 8 |R Resource 6 IR Resource 2 |r 2000 — Resource Time Avalil
Quantity Q Quantity Q Quantity Q
Resource 16 Hr Resource 16 Hr Resource 16 Hr 1000 - Sum Resource PT
Time Day Time Day Time Day
Resource 40 i Resource 40 i Resource 50 i 0 Legend
Rate Hr Rate Hr Rate Hr
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ACME Medical — Future State Material and Information Flow
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ACME Medical

Forceps, Cutters, and Scissors Line
Future State - VSM

Control

System

A046

Set ID A |Txt
Product >150 |ltem
Demand | <450 |Day

Set Demand|1160.0 | X€M

Day

v

A-SetA

1 - Forceps SM (Qty = 310.0 Item/Day)

2 - Forceps MD (Qty = 250.0 Item/Day)

3 - Forceps LG (Qty = 150.0 Item/Day)
10 - Cutters 8 cm (Qty = 450.0 Item/Day)

#2

Lead Time Summary

Day
0123456789
A0310
A0270 Clean
Castings = Castings

A0530

bt

g —

0.01

8.12 0.18

Legend

[ Non Value Added

B Vvalue Added

Lead Time Summary

Legend

[ Non value Added

B Vvalue Added

Day
0 5 15 20 25 30 35 40
A0310
A0270 Clean
Castings  Castings
812 0.8 0.01
A0330
Sheet Metal A0390
Rolls Spring Sets

39.77
Lead Time Summary
Day
0123456789
————————— Legend
A0310
A0270  Clean  A0530 [ Non Vvalue Added
Castings = Castings

e 3

g —

0.01

8.10 0.18

B Vvalue Added

N
poard | — | #2
B-SetB
¥ ossd A SetB 11 - Cutters 10 cm (Qty = 240.0 ltem/Day)
Year Wk Wk Roll 1 o Eza SetlD | B [Txt 12 - Cutters 12 cm (Qty = 160.0 Item/Day)
£ s 70 5 400 ;|> - o | Za0 oo )
[ . Demand | <240 |Day
= nozag /L 4 Make Springs nozog X L 4
WK o | day % Fornost Steelworks _ et Demand| 4000 {2
Sheet Metal Rolls Sprln\;\Sets Customer
General ’ : General
Inventory 40 |Roll Cycle Time 4 Min ) Inventory 25\Q Item Customer >150 Titem N
Product Product Demand <450 |Day 3
Inventory 0 |item ) Qty Per Cycle| 48 Item ) Inventory 0 \Nem )
A0280 ﬁ}/ I -
Scrap Percent] 10 % f—
—— il I ] ’ C-SetC
Activity Time | 10 |<zic et
Set C ; -
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ereen I Setld | C |Txt 22 - Scissors MD (Qty = 325.0 [tem/Day)
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[
240.00 Sec i il
| i
20011 all 20130 all Product
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e I R 77/ e
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: : : : Damages 2 % Inv Carry Cost Summary
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| : : ! Inventory 5 % Costs 46.55 Day
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L [ | IFO—> IFO—> . 20030 o
m -> _ Assemble Package & Ship
nozzo /T \ | #3 Clean nosng /L \ | #3 Machine \A0540 #a Inspect 0550 #a Scrap Costs
Castings Clean Castings Max Inventory Max Inventory Totrél OSs(t:rap 4502 47 Dir;ly
General 12000 [item Cycle Time 15 Min General Item Cycle Time >60 Sec General 0 |item Cycle Time >45 Sec General 20 |[item Cycle Time 25 Sec General 20 [item
Inventory Inventory 1 <300 Inventory [ <140 Inventory Inventory
Product Product | >800 Product Product Product
Inventory 0 |item Qty Per Cycle| 48 Item ) Inventory| <1800 Item Qty Per Cycle 1 Item ) Inventory 50 [item ) Qty Per Cycle 1 Item ) Inventory 0 |item Qty Per Cycle 1 Item Inventory 0 |item ) ooduction S
roduction sequence
Stations 2 Stn Stations 10 Stn Stations 5 Stn Stations 2 Stn q
Activity Time | 35 % Scrap Percent| 5 % Scrap Percent| 3 % E Scrap Percent| 3 % T Resource
OEE Input o OEE Input o Co
Percent | %0 | % Percent | %0 | % Changeovers| 1 |Day New FIFOlane Reduced EPEI inter
Scrap Percent| 8 % New Supermarket OFI,E(_E clggst 85 | % to 1 shift
Actual EPEI 0.5 | Day
Product >1
Sequence <10 Seq )
Single >3 .
Changeover | <11 Min ) o — —,
Inspect for casting Minimum EPEI[| 3.74 Hr EPEI Chart
defects early
Legend
3.80 Day 4.29 Day 0.18 Day 0.01 Day 0.01 Day
' ' ' ' ' K . [ Production EPEI Time
900.00 Sec 103.72 Sec 69.15 Sec 25.00 Sec
L L B Ssingle Changeover
Assemble
[[] Unused EPEI Time
>45 |sec )
Resource PT| —
Resource PT| <>36000 feirﬁ ) Cross trained 4 <160]ftem Resource PT| 20 [3£C )
machinists/ frem Resource Balance Chart
assemblers 8000 _—— — \
7000
j— 6000
©) © ©) -
A0340 A0370 A040 ©
all all O| all a) 4000
Machinists Assemblers Inspectors é
Resource 8 |R Resource 6 IR Resource 2 |r 3000
Quantity Q Quantity Q Quantity Q . .
2000 — Resource Time Avail
Resource 16 Hr Resource 16 Hr Resource 16 Hr
Time Day Time Day Time Day
3 3 3 1000 [ sSumResource PT
Resource 40 | Resource 40 |- Resource 50 |-
Rate Hr Rate Hr Rate Hr
prod | JKaizen Resource 0 Resource 0 Resource 0 0 Legend
pata | Data Utilization 89.75 % Utilization 81.66) % Utilization 53.40] %
Efficiency | 90 | % Efficiency | 90 | % Efficiency | 90 | %
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Activity Utilization By Product
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ACME Medical

Forceps, Cutters, and Scissors Line
3-month Improvement Plan

Current State

Proposed Projects

Lead Time Summary
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Business Impact

¢ 30% reduction in lead time

e Improved resource utilization

e 30% reduction in annual inventory

carry cost

e $1M annual savings in scrap cost

e Assembly operation Interval

reduced from 1 Day to ¥2 Day

prod | JKaizen
pata | Data
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