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Agenda

Swerea IVF — a national research institute

Case — Current state analysis at a small contract manufacturer
 The assignment
*  Mapping of the current state
» Value Stream Map
» Set-up time and procedures
* Work cycle analysis in Robot Welding Cells (RWC)
» Efficiency of the Robot Welding Cell
«  Summary

Change Management
« Key aspects to consider when managing change in industry
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Product development Frqrm = Id ea
Supply chains —

to aftermarket
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The role of a research institute

Technology Readiness Levels (TRL)

TRL9 Operations TRL9
; ol = TRL8

TRL8 Active Commissioning
TRL7
TRL7 Inactive Commissioning TRL6

TRL6 Large Scale
TRLS5 Pilot Scale
TRL4 Bench Scale Research

TRL3 Proof of Concept

TRL2 Invention and Research

TRL1 Basic principles
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Swerea IVF is part of the
Swerea group

Swerea IVF
Industrial product development, process and materials
development within textiles, polymers, ceramics and metals.

Swerea KIMAB
Materials applications, materials and process development,
corrosion.

Swerea MEFOS

Process metallurgy, heating, machining, environmental
engineering and energy efficiency for iron and base metal industry.

Swerea SICOMP Brest @

Composite materials, process Siieioa irks
and product development.

Swerea SWECAST

Cast metals — product, materials, process
and environmental development.

@ "SWerea|meros
® swereasicome

@' Stockholm

swerea
swerea|Ivr
swerealKIMAB

Goteborg @

swerealive
swerealsicomp
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Current state analysis at a small contract
manufacturer

- Proving a picture of “as is”
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Purpose & objective

« What and why

« The company wants a current state description & brief analysis of the
current state of production, mainly focusing on the robot welding cells.
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Robot welding cells with turntables

Robot welding cell at company A Robot welding cell at company B
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Robot welding cells — a typical material flow

Operation 1 i -
eraton . Operation 2 ‘ Operation 3

O/ 1 1 ]

C/T =1 Sec C/T = 39 sec

C/O = 1 hour C/O = 10 mjn g/fg= ﬁ%sr:]alcn
i = %o i = % =

Uptime = 85% Uptime = 100% Uptions = 80%

Robot Welding Cell Surface treatment
Operation A Operation B
‘ O

O/ O/ 1

C/T = 62 sec C/T =39 sec
/T = 39 sec C/T = 46 sec G/O = 0 sec C/O = 10 mjn
C/O = 10 mjn C/O = 10 min Uptime = 100% Uptime = 100%
Uptime = 100% Uptime = 80% _

.

Operation i |

O/ 1 O

C/T =1 Sec C/T = 39 sec
C/O =1 hour C/O =10 mjn
Uptime = 85% Uptime = 100%

C/T = 46 sec

C/O = 10 min
Uptime = 80%
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Purpose & objective

« What and why

« Company X wants a current state description & brief analysis of the
current state of production, mainly focusing on the robot welding cells.

« Company context
« SME (30 employees)
« Lego (contract manufacturer)
» Functional layout
« Relatively immature
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Maturity - readiness to change

Companies with experience and skills
Need inspiration for the next step

Maturity
A

Companies with some skill and experience
Rather motivated
Insight

Some experience

A large group of SMEs
Lack of insight

Lack of organization
Heard the message

>[ Time
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Purpose & objective

« Project restrictions & plan
» Its a ~3 day project
« Company want to educate staff

1
2
3

(1)
(2) Set-up times

(3) Work procedure in robot welding cell
(4)

4) Effectiveness — improvement potential?
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(1) Value Stream Mapping — Current State (VSM)

 Product matrix

Product/Parts Operations
Laser Grinding | Bending Cutting Drilling Welding Robot Finishing
(nut) welding
cell
Part 1A X X X X X
Part 1 Part 18 X X X X X X
46 Part 1C X X X
>
'8 Part2 | Part2 X X X X
o
Part 3A
= X X X X
L% Part 3B X X X X
Part 3
Part 3C X X X
Part 3D X X X X
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(1) Value Stream Mapping — Current State (VSM)

Monitor (MPS) | < |
\ x
\\ )
// % "’%
@@f ;3%
£
* /
| | &Y
L/
[N W] [ B
y &
oy o, -
(-
15stflev
T \
FIT: 120 min & LE1T: “Maskintid” ‘ CIT: CiT:
Al: 0.9min C2: 0,22min
a2 042min A 2 Bdmin

T3 0.2Zmin

[AlC2eC4], 15-20min, “verklig

[42], tid" 0rmin ‘
[E], [A3C3][C2CH],
[C3A3] [E1[52] /

Tillg. Tid: 300k (25 Tillg. Tid: &0k J

‘ Tillg. Tid: 40k

Tillg. Tid: 40k

Lazer | Trumlingfslipning | ’
A A A

Tkt Bh /1 Takt:16h  f Takk0,3h Takt: 05k Laferfleuerans
Kaprning Earining —] \ 4T 7. 51min
1 Ai 1 — — Y g Tillg. Tid: 40k
¥ Takt: 0,3h
- 0 - ||
TIT: Tmin TIT: 0,88 min AL AZ, A3:30 T
€1, C3,04:30 A 5min (inkl
£2:50 HOeYA) '
IZ:5.53 min
Tot:ca 10.5min l
Tillg. Tid: 40h Tillg. Tid: 40k Tillg. Tid: 110k §
takt: 05h Takt: 08 Takt: 22h

[ N I e e
480 min 80 min 2 min 14 min (Alltid 5 dagar) 7,5 min

1] 0 5 dagar (42* 5 dagar (42%) 0 0,5 dag (4%)

VA tid: 585 min
_ VATd:585min _ _ 5
Totledtit: 5705 mir. = 296 (0,456%)
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(1) Value Stream Mapping — Current State (VSM)

Monitor (MPS) | < |

f \f

M~

I

A Laser
.& \ 1levfv
Sheet sst/lev
0
T 120 min
metal flow (A-Caoch]
102},
=1
[C’) ﬂ’\'] #
A Tillg. Tick 200k (21} Tillg Tid: 20k Tillg. Tick 40k
Takt: Bh Vi Tahtich [ Takt0 2% J i Laferfleuerans

Hohrtsnets CiT: 7.51min

Tillg. Tid: 40k
Takt: 0,8h
Beam flow prprpe - o .
s = & -1 A 5min [inkl
- 2 s Welding
L5558 min
Tobca il Bmin area
480 min 80 m (Alltid 5 dagar) 7,5 min
1] 0 5 dagar (42* 5 dagar (42%) 0 0,5 dag (4%)

VA tid: 585 min

Totledtit: 5705 mir. = 296 (0,456%)
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(1) How it actually looked during the VSM-work
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(2) Set-up times and
procedures

| daniel.gasvaer@swerea.se | 2018-04-24

Arbetsbeskrivning MNuldge
Fh.mim.ss]
Aktivitet Mr.| Start  Slut Langd Iy
Farberedelse [Kalla MPS wart fistur ligger lagrad, himea
o worerics et gk w55 || osnon| e
robotipallstsll-suets i
Plundrafplocka bort sistabit 2 1 0.0000| 00040 (40= |
Plock.a ner figtur 3 |
a) skruva ur bultar 4 ] 0.0040{ 00220 [1m 40s |
b Iyfta au Figtur 5 | 00220| 0.03.00 (40= |
] Biorsta rent Far ny figtur & | 0.03.00) 0,04.00 [1m 1
d] spraya rent 7| nodo0| 00540 | 1m 40s 1
] bld= rent med lufttryck & | 0.05.40) 00800 (20 1
Hamka ny Fiztur 3 | DoE.00| 00615 |15 1
Luft pd ny Fistur 10 | QL0615 | 00645 | 30s |
Skruwa fast bultar i1 | 00645 0.02.40 | 1m B5s |
Ladda fisturen med detaljer 12 | 0.02.40) 0060 [2m10s 1
Funkta detaljerna 13 | 005D | ONED |1m |
Starta programmering av robot 14 | 0.11ED | ONEE |Bs |
&) wilj program: "Iz in medul” [plocka fram pgrm och spar] | 15 | 00155 | 01250 |BBs |
b] gick inirabot 16 | DAZED | 0a210 | 20s |
o] rensa robotspets 17 | 0240 | 01235 | 26 |
d] "Kalla" robotspets att den ir ok, 18 | 01335 | 01250 [15= |
ut ur robat kllbaka il cell 19 | 0350 0400 | 20s 1
himta order i cell och "starka” 20 | 0410 | 015.00 | 50s |
Stamplain p stélli MPS 21| 000 | 0161 |15 |
g tillbak a bakom robot 22 | 04818 [ 01850 | 35 |
Eruten ljusbom [gdr om starten, spring frin robot till cell ToF) 23 | 01550 | 01615 | 265 |
start av pragram 24| 01615 | 04720 [1m 5= 1
2] snurra vridbordet [ta med dosanin i cell] 26 | 0720|0815 [B5s |
FI bdrja steqa programmet och stéllain alla startligen pi balk| 26 | 0835 | 0.25.00 [Em 45= 1
] kdr till startpozition (sedan ga ut fran robotprogrammering| 27 | 0.25.00| 0.25.45 | 452 [
) starta test 28 | 02545 0.27.20 |1 1m 35s 1
il9ain och inspektera 29 | D2T.20( 0.28.00 | 40s |
k) g ut och sting av sid 1 vridbordet 30 ] 0.22.00( 0.25.00 | 1m |
Stamplaut stdlli MPS | 02300 023120 | 2m 30 |
Himta vagn For 1a-bit [kualitetzkontroll] 73] 03130 03330 [2m 1[%-=id2)
Fylti informationfdokument ation tll QC a4 | 033300 02450 [1m 20= 1[%-5id2]
Plundra 1a-bit a6 | 0.34.50) 03530 (40= 1[%-5id2]
Snabb mati@-kontrall i robotsvetscell 36 | 0.35.30( 0.36.20 [50s 1[*-=idZ)
Hang detalj pd wagn & kér till SO a7 | 03E20| 0.38.50 | 2m 30s 1[*-=idZ)
Euwaliterzkontroll bdrjar 38 | 03350 1.05.00 | 26m 10= 1[¥-=id2)
1a-bit klar och "upphingd” 29110500 10747 [2m 7= 1[%-5id2]
ssICHI IS RS |y ot
pi lagerplats, rulla tillbaka vagn, still tilbak.a truck)
Total tid: 1.07.17
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Arbetsbeskrivning Nulige

Jh.mm.ss]

u
Altivitet Nr.| Start  Slut Lingd 1Y a
e - u p I m es a n Farberadelze [Kaolla MPS wart fistur ligger lagrad, hamia

truck, lyfta ner 1ada med Fizturer, plocka ub rte fgear, lyfe pd 5 :
fisturwagn, lyft upp lida i Fzturstéllage, kar Fiezburw agr till : RUGLE}|tea limin) d

robatipallstsll-suets i
roced u res Flundratplocks bort sistabit 2 | ooin 0.0040 | 405
Flocka rier fistar - 3
Preparation ) s'iEr_u-.-:au}bu'ria'r_ + | oo oozzofimos
b lufta au figtur & [onzzol oos00f4ns
) Eior=ta rent Far nj figtr & | mozon| o.04.00 [1m
. . d] =pravarent. ) = [ooson] oos40]im40s
® Color Coding Chang|ng f|XtureS —> e]_b'lffs rei‘:tﬁje‘d-lluﬁtrgcllt & | nos4n] noeon|aos
Himta iy fistur g | noeo] ooeas [15s
. Lyft p& ny fizzeur A | 00815 | 0.08.45 | 30s
m akes an alyS|S Sk Fast bultar 11 | nos 5] nos.a [1msss
Ladda fisturenmed detaljer 2 | 00EA0| 01050 | 2mils =]
Piinkta detaljerms iz | oo ansn 1im o

.
e aS I e r Starta programmering ay robot 14 | D50 | 0NES (B

a] vilj program: "ldzs in modul” [plocka fram parm ochspar] | 15 | 0185 | 04250 |85=

|
|
|
|
|
|
|
|
|
|
|
|
|
|
Robot / b] gick ini robiot ® | 0iz50] nan |20= |
c) rensarobotspets 17| 00300 | 04335 | 252 I ]
|
|
|
|
|
|
|
|
|
|
|
|
|
|

programm|ng d] “Kolla” robotzpets attdenér_ok 18 | 013.35 | 04360 |15 =
ut ur robior Killbaka il cell 13 | 043507 04440 [20=
hidmika arder i cell och “starta” S20 | D0 | 0800 | B0s
Stimplain pd stili MPS 21| 0:16.00 | 04915 |15
ga tillbaka bakom rabat 22 | 0515 | 1850 | 35:
. . . Eruten ljusbom (g8t om starten, spring frin robot till cell ToF 23 | 01550 0815 |26s
Reglstratlon In start av program 24 | 0615 | DA7.20 | 1m B2
] sriurra vridbordet [ta med dosanini cell] 25 | 04720 01815 |B5s
MPS [Ibiérja stega programmet och stillain alla startlSgen pi balk| 26 | 01815 | 0.25.00|Bm 453 (5}
gj ko till startposition [sedan g ut fran robotprogrammering) 27 | 02500 0.25.35 [45= Q
h] starta test 25 | 02645 0.27.20 | 1m 36s
i]gdinochinspektera 29 | 0ET.20( 0:28.00 (403
k] ga ut och stdng av sid | wridbordet a0 | DaEen) 0.29.00 1 1m
Stampla ut stll i MPE a1 | 0200) 02130 {2m 30z
Hamta vagn kr 1a-bit (kialitetzkontroll] 33 | 0.31:30 ) 0.33.30 | 2m A [-sidz]
. Fuylliinfarmationfdokument ation tll 55 4 | 030 034,50 m20s 1[-5id2]
Qua“ty Contr0| ————> | Puundratatit 35 | nae50| 03530 [ 40s 1 [¥-zid2]
 Snabb matE-kontiolli robotsvetscell 36 | 0.35.30) 0.36.20 | 50 | ['-zid2] =]
Hang detal p-é wagn & Kartill S5 a7 | 3620 038 60 | 2m30s 1[%-5id2)
Kualitetskontroll birjar ) a8 | 03650 105.00 | 26m 10 I [*-=id2] LF]
1a-bit klar och "upphéngd” 39 | 10500 | 10747 [2m I7= 1= =id2)

Auzlut [Kolla lagerplats | MPS, hdmta ik, rulla fram
figturwagn, lyft ner fistorlada, plocka i fistur, lyf upp fatar 3da
pa lagerplats, rulla tillbaka vagn, stal tillbaka truck)

40 [:a 10min) s

Total tid: 1.07.17
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Arbetsbeskrivning Nulige

Jh.mm.ss]

2 Altivitet Mr.| Start  Slut Lingd Iy a
(2) Set- u p t I m es a n d Férberedelse[lfolla PAFS wart fiskur ligger lagrad, himea
e L I T
robatipallstsll-suets i
p ro ced u res Flundratplocks bort sistabit 2 | 0.0000] 00040 {405 |
Flocka ner fistur B 3 |
3] skruva ur bultar + | oo o0z z0[im0s I
b lfea s fistur & |oozzol anzon]4ns I
. . . . c].Elols[a rent Far iy fistur -] 0.02.00] 0.04.00 1 1m |
- The visualization provides a lot of T — il (0
2] blaz rent med lukttryck & | 0L0540] 0.06.00 (205 |
. . Hamta iy fishr ) g | noeo] ooeas [15s |
Improvement opportunity! irany Y
Skru-.l_afas:t'buft'ar A | LOE45| 00840 [1m 55 |
Ladda fisturen med detaljer 12 [onzan] 0080 | 2m 0= | o
Piinkta detaljerms iz | oo ansn 1im I o
Starta programmering aw robot 14 | D50 | 0NES (B |
. . . a] vilj program: "ldzs in modul” [plocka fram parm ochspar] | 15 | 0185 | 04250 |85= |
° 70-90m|n |nstead Of 20m|n? b] gick ini rober & | 01z50] oizan [z0s |
¢] rensarobotspets 17| 00300 | 04335 | 252 I ]
N . d] "Kolla” robotzpets att den S ok 12 | 04335 [ 04350 (15 | (]
o R eg |St rat | O n n Ot d O n e CO rre Ct ut ur rabot tilbaka il cell 1 | om0 oisae [20s [
hidmika arder i cell och “starta” 20 | 0| g0 (5o |
: ? ' Stimplain pd stEli MPS 21| 01500 | 01515 |15s |
( 1 5 m I n . .) ga tillbaka bakom rabat 22 | 01595 | 01550 | 35s |
Eruten ljusbom (g8t om starten, spring frin robot till cell ToF 23 | 01550 0815 |26s |
. . start av program 24 | 0615 | DA7.20 | 1m B2 |
b P re pa rat I O n S & Q C n Ot CO n S I d e red &) znurra vridbordet [ta med dozanin i cell) 28 | D72 04815 |55 |
[Ibiérja stega programmet och stillain alla startlSgen pi balk| 26 | 01815 | 0.25.00|Bm 453 | Q
pa rt Of S et_ u p gj ko till startposition [sedan g ut fran robotprogrammering) 27 | 02500 0.25.35 [45= | Q
h] starta test 25 | 02645 0.27.20 | 1m 36s |
i]gdinochinspektera 29 | 0ET.20( 0:28.00 (403 |
Py NO gu idance/standard/training k] ga ut och stdng av sid | wridbordet a0 | DaEen) 0.29.00 1 1m |
Stampla ut stll i MPE a1 | 0200) 02130 {2m 30z |
Hamta vagn kr 1a-bit (kialitetzkontroll] 33 | 0.31:30 ) 0.33.30 | 2m I [¥f-sid2)
Fuylliinfarmationfdokument ation tll 55 4 | 030 034,50 m20s 1[-5id2]
Flundra 1a-bit 35 | 04.50) 0.35.30 (40 I [¥-=idz2]
Snabb mattE-kontrolli robotsvetseell 36 | 0.35.30) 0.36.20 | 50 | ['-zid2] =]
Hang detal p-é wagn & Kartill S5 a7 | 3620 038 60 | 2m30s 1[%-5id2)
Kualitetskontroll birjar ) 28 | 03850 10500 (26m 10 I [*-=id2] LF]
1a-bit klaroch "upphingd” 39 | 10500 | 10747 [2m I7= 1= =id2)
e AT b comi
pa lagerplats, rulla tillbaka vagn, stal tillbaka truck)
Total tid: 1.07.17

set-up time
to manufacture

swerealIvr swerea
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(3) Robot welding cell — work cycle analysis

« Parallel mapping of the robot

and the operator during a cycle
(one cycle includes 2 products)

| daniel.gasvaer@swerea.se | 2018-04-24

Tid Operatér Maskin
0.00.00 Start av robot (prod 1) Start av robot
0.00.07 Vridbord vinder
0.04.20 Loppar av prod 1

0.04.30 Lagger prod 1i pall

0.04.35 Lossar prod 2 ur fixtur

0.05.40 Lagger prod 2 arbetsbord

0.05.50 Robot stannar
0.06.15 Laddar nya detaljer till prod 2

0.07.40 Punktar prod 2

0.08.10 Sprayar svetsomradena

0.08.30 Start av robot (prod 2) Start av robot
0.08.32 Vridbord vinder
0.08.40 Loppar av prod 2

0.10.38 Robot stannar
0.11.00 Lagger prod 2 i pall

0.11.30 Lagar svets i fixtur {prod 1}

0.11.45 Lossar prod 1 ur fixtur

0.12.10 Lagar svets pa prod 1

0.12.40 Légger prod 1 pa arbetsbord

0.12.50 Laddar nya detaljer till prod 1

0.13.50 Punktar prod 1

0.15.00 Sprayar svetsomradena

0.15.15 Start av robot (prod 1) Start av robot

swerea|Ivr
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(3) Robot welding cell — work cycle analysis

Tid
0.00.00
0.00.07

« Parallel mapping of the robot 0.04.20

0.04.20

and the operator during a cycle 0.08.35

(one cycle includes 2 products) EE;:E

0.06.15
0.07.40
0.08.10
0.08.30
0.08.32
0.08.40
0.10.28
0.11.00
0.11.20
0.11.45
0.12.10
0.12.40
0.12.50
0.13.50
0.15.00
0.15.15

| daniel.gasvaer@swerea.se | 2018-04-24 swerea | IVF ﬂerea



(3) Robot welding cell — work cycle analysis

« Machine is waiting for the
operator about half the cycle
time.

e Qut of the 15 minutes, the
robot is standing still for
about 7.5min!

| daniel.gasvaer@swerea.se | 2018-04-24

Tid Operatér Maskin
0.00.00 Start av robot (prod 1) Start av robot
0.00.07 Vridbord vinder
0.04.20 Loppar av prod 1

0.04,30 Lagger prod 1i pall

0.04.35 Lossar prod 2 ur fixtur

0.05.40 Lagger prod 2 arbetsbord

0.05.50

0.06.15 Laddar nya detaljer till prod 2

0.07.40 Punktar prod 2

0.08.10 Sprayar svetsomradena

0.08.30 Start av robot (prod 2) Start av robot
0.08.32 Vridbord vinder
0.08.40 Loppar av prod 2

0.10.38

0.11.00 Lagger prod 21 pall

0.11.30 Lagar svets i fixtur (prod 1)

0.11.45 Lossar prod I ur fixtur

0.12.10 Lagar svets pad prod 1

0.12.40 Lagger prod 1 pd arbetsbord

0.12.50 Laddar nya detaljer till prod 1

0.13.50 Punktar prod 1

0.15.00 Sprayar svetsomradena

0.15.15 Start av robot (prod 1)

swereal|lvF swerea



(3) Operator moving pattern during one cycle

Material - -ﬂ_':r“ ] Material

—

Material

M ial
Control ﬁ ateria
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(4) Black Box OEE - improvement potential

« Black box OEE — a good enough way to analyse the robot utilization

Traditional OEE “Black-box OEE”

<+— Planned stop

—

<+— Unplanned stop

<+—— Speed loss =— Jnknown

< Quality loss

| daniel.gasvaer@swerea.se | 2018-04-24 swe rea||VF




Tid Operatér Maskin
a c Ox 0.00.00 Start av robot (prod 1) Start av robot
0.00.07 Vridbord vinder

0.04.20 Loppar av prod 1

0.04.30 Lagger prod 1i pall
0.04.35 Lossar prod 2 ur fixtur
0.05.40 Lagger prod 2 arbetsbord
0.05.50 Robot stannar
0.06.15 Laddar nya detaljer till prod 2
0.07.40 Punktar prod 2

1. Work cycle mapping

Map the work cycle of the robot and operator. 0.08.10 _ |Sprayar svetsomradens
0.08.30 Start av robot (prod 2) Start av robot
0.08.32 Vridbord vinder
0.08.40 Loppar av prod 2
0.10.38 Robot stannar

0.11.00 Lagger prod 21 pall

0.11.30 Lagar svets | fixtur (prod 1)
0.11.45 Lossar prod 1 ur fixtur
0.12.10 Lagar svets pa prod 1

0.12.40 Lagger prod 1 pd arbetsbord
0.12.50 Laddar nya detaljer till prod 1
0.13.50 Punktar prod 1

0.15.00 Sprayar svetsomradena
0.15.15 Start av robot (prod 1) Start av robot

| daniel.gasvaer@swerea.se | 20 swerea | IVF ﬂe rea
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Tid Operatér Maskin
a c O x 0.00.00 Start av robot (prod 1) Start av robot
0.00.07 Vridbord vinder

0.04.20 Loppar av prod 1

0.04.30 Lagger prod 1i pall
0.04.35 Lossar prod 2 ur fixtur
0.05.40 Lagger prod 2 arbetsbord
0.05.50 Robot stannar
0.06.15 Laddar nya detaljer till prod 2
0.07.40 Punktar prod 2

1. Work cycle mapping

Map the work cycle of the robot and operator. 0.08.10 _ |Sprayar svetsomradens
0.08.30 Start av robot (prod 2) Start av robot
0.08.32 Vridbord vinder
0.08.40 Loppar av prod 2
0.10.38 Robot stannar

0.11.00 Lagger prod 21 pall
0.11.30 Lagar svets | fixtur (prod 1)
0.11.45 Lossar prod 1 ur fixtur
0.12.10 Lagar svets pa prod 1

0.12.40 Lagger prod 1 pd arbetsbord
0.12.50 Laddar nya detaljer till prod 1
0.13.50 Punktar prod 1

0.15.00 Sprayar svetsomridena
0.15.15 Start av robot (prod 1) Start av robot
Tid Operatér Maskin
. . . . 0.00.00 Start av robot (prod 1) Start av robot
2. Identify the (theoretical) best possible cycle time — the robot 0.00.07 [vridbord véinder
could be constantly utilized: S0 (v b
0.04.30 Lagger prod 11 pall
Analyze the work cycle and identify what activities could be: 00235 |Lossar prod 2 ur fixtur
0.05.40 Lagger prod 2 arbetshord
- removed e
_ prepared/done afterwards 0.06.15 Laddar nya detaljer till prod 2
0.07.40 Punktar prod 2
- be done in pal'a||e| by Other Staff 0.08.10 Sprayar svetsomradena
. . . 0.08.30 Start av robot (prod 2) |Start av robot
(in this case 4.5 min) PP e G
0.08.40 Loppar av prod 2
0.10.38

0.11.00 Lagger prod 21 pall
0,11.30 Lagar svets i fixtur (prod 1}
0.11.45 Lossar prod T ur fixtur
0.12.10 Lagar svets pd prod 1

3.12.40 Légger prod 1 pd arbetsbord
0.12.50. Laddar nya detaljer till prod 1
0.13.50 Punkiar prod 1

0.15.00 Sprayar svetsomradena
0.15.15 Start av robot (prod 1)
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(4) Black Box OEE

3. Calculate the planned production time during time period X

In order to know the number of products produced in best case
scenario, we need to know the available time of the robots.

Total available time — planned stops
Available time:

Week 1: 3-shift from Sunday 22.30 to Thursday kI.13.00
=110,5h = 6630 min

Planned stops: (set-ups, breaks, etc.)

Breaks: (morning: 45x5, afternoon: 1h x4, night 1hx5) : 765 min
Set-ups (1 set-up a dag a 45 min: 225 min

Shift meetings: 4x15min: 60min

- This leads to a planned production time of: 6630-1050 = 5580 min
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(4) Black Box OEE

4, What is the maximum (theoretical) number of products produced?
[Planned production time (min) / cycle time (min)] 5580 min/4.5 min/product = 1240pcs (per robot)

5. What number of products were actually produced during this week?
In robot 1: 449
In robot 2: 694

6. What is our black-box OEE?
The number of products actually produced / the number of products that we (theoretically) could have produced during that period
In robot 1: 449/1240 = 36,2 %
In robot 2: 694/1240 = 56 %

The robot welding cells are utilized about 35-55 %
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Summary — current state of production

« Low efficiency in robot welding cells:
Black-box OEE indicates:

35 — 55% utilization
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Summary — current state of production

« Low efficiency in robot welding cells:
Black-box OEE indicates:

35 — 55% utilization

« Complex production flow — several
incoming parts to RWC

» Push flow (work orders sent to each
operation)

« Semi-large to large batches leads to
unbalance
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Tid [Operatér ‘ Maskin
0.00.00 |Start av robot (prod 1) Lmt_;wmbn,t
0.00.07 |vridbord vinder

Summary - current state of production =

0.05.40  [Lagger prod 2 arbetsbord

. . . . 0.06.15 Laddar nya detaljer till prod 2
« Low efficiency in robot welding cells: o
0.08.30 Start av robot {prod 2) |Start av robot

BlaCk‘bOX OEE indicates gg;i; Loppar av prod 2
35 — 55% utilization

0.11.30 Lagar svets i fixtur (prod 1}
0.11.45 Lossar prod 1 ur fixtur
0.12.10 Lagar svets pd prod 1
0.12.40 Lagger prod 1 pd arbetsbord
0.12.50 Laddar nya detaljer till prod 1
0.13.50 Punktar prod 1
0.15.00 Sprayar
.15 |Start av robot (prod 1) |start av robot

« Complex production flow — several
incoming parts to RWC

« Push flow (work orders sent to each
operation)

« Semi-large to large batches leads to
unbalance

» Lack of a proper layout/setup & work
process in robot welding cell
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ummary - current state of production

Inefficient set-ups
No formalized protocol for set-ups.

Low competence on set-ups and its
effect on production flow

Total available time

Planned production time

Value added
time
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Total tid:| 1.07.17

Tid Operatdr Maskin

0.00.00 Start av robot (prod 1) Start av robot
0.00.07 Vridbord vinder
0.04.20 Loppar av prod 1

0.04.30 Lagger prod 11 pall
0.04.35 Lossar prod 2 ur fixtur
0.05.40 Lagger prad 2 arbetshord

0.06.15 Laddar nya detaljer till prod 2
0.07.40 Punktar prod 2

0.08.10 Sprayar svetsomradena

0.08.30 [Start av robot (prod 2) |Start av robot
0.08.32 Vridbord vander
0.08.40 Lappar av prod 2

0.10.38

0.11.00 Laggerprod 21 pall
0.11.30 Lagar svets i fixtur (prod 1}
0.11.45 Lossar prod 1 ur fixtur
0.12.10 Lagar svets pd prod 1
0.12.40 Lagger prod 1 p arbetsbord
0.12.50 Laddar nya detaljer till prod 1
0.13.50 Punktar prod 1
0.15.00 Sprayar svetsomradena

5.15 Start av robot (prod 1)

Start av robot

—— " fi f@‘ g‘%
o o i
& L\ o
oo
I 15‘;‘/\:4

480 min s0min 2min 14min (At 5 dagar) 7,5 min
o 5 dagar (29 s dagar (427 o o5 dag (i3
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Change Management —
key aspects In leading change
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In pursuit of the perfect operation -Leading
change from a Lean perspective

(2 )

Organisationens

Vérde_ringar
&

@ Principer

Motivation, direction & competence
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Direction — what's your vision?

i v o

One day Alice came
= to a fork in the road
., and saw a Cheshire
Jit” cat in a tree. "Which

#r. asked. "Where do
you want to go?" was
=7 his response. "I don't
" know," Alice answer-
= ed. "Then," said the
7 cat, "it doesn't

matter.”

swerea|Ivr
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The history on motivation

//Motivation 2.0
Carrot & Whip

Examples:
Goad , * Wiki/Encarta
Performance increases « Blood
Motivation 1.0 for “routine activities”
Survival Less good
* Decreases innovation
capability

* Creates sub-optimums
and unethical situations

"Drive”

LIS Motivation 3.0 ‘
WX
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The "Problem”
)
MOTIVA\HON ﬁ

« Creating a perfect production system will
require, in most cases, a significant change
program where motivation is the key issue.

| daniel.gasvaer@swerea.se | 2018-04-24 swerea | IVF ﬂerea



Motivation - Management paradigm shift

Organisation

uonesiuebiQ
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Something about our brain

Cortex /7 B

language, logic, memory

Limbic system
emotions, pictures, decision
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Something about our brain

Cortex
What wqa logic, memory
How S
Why Limbic system

emotions, pictures, decision

For more: see Simon Sinek’s TED-Talk

| daniel.gasvaer@swerea.se | 2018-04-24 swerea | IVF ﬂerea



Competence - tools & techniques

If the only tool you have

IS a hammer, you tend to

see every problem as a
nail

P,  Abraham Maslow
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INSTITUTES

We work on a scientific foundation
to create industrial benefit.
www.swerea.se
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