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&2 MET-000004950/ & 1-MFE-237 A Reach Accest [ NEE-237 Asm Reach Accest Test Cate
&2 MFT-00000495 1/ 1-NET-233_Asm Reach Access o MFT-230_Aem Reach Accest Test Cate
&2 MTE-D000M4062/A - MIE-233_Asm_Tool Rasch Access B0 MEE-223 Aim Yol Reach Access Test Core t | »
22 MIT-000004053/A,1-NIT-285_Asm-Tool Safety )
3 RLQ-000001/A1-BOX buld Inspections )
4 RIQ-Q00OMA1-0X Buld Vestications £

—_—

™ Feld PG Assembly Plam £07 - turope £

&1 Latest Working '§ Todey 'Y Net Specified 4% Not Specied
BOM Line

F7 12 MIT-HOR00}1 12/Ac2-Fiald PG Assemily Plant BOP - Furope

Last’

: ?v&'@@@h:

"% Run Testin Process Simulate

&

i,

X P

I Milestone

i [ [ MST-00X0AVA1-PCR ASSEMBLY LN
B 1 Mg MET-HMIZO311/A2-DOX BULD

17 ) MPL-COXOASSA/A1-DOX BUID 2

I A MPE-000004563/ A0 -Line 2
1% [ M L-000004956/ 1-Cell 3 - COOLING ASM

& MFE-000004577/A;1-PASTE SMALL COOLING PAD
. -PASTL PCH COOLING
o MFE.C00005 79/ - PASTE PHASE CHANGE MATERIAL )AD
s MEE.200302360/2:1- PASTE MICRD COOUNG PAD
4 MFE.000004381/4,1. COLLECT COOUNG PIPES
& MFEQ00004582/2:1 - PREPARE HEAT SNK l AT E
o MFE-COD04383/4,1- ALIGN COOUNG BASE e
& MFEQ0004564/4,1 TIGHTEN SCREWS ON BASE

N SE

Cothing Bawe corw SE
17 PO MFE-00004990/i 1-CRERATOR (MALE)
7 e Ry MIT-0000MM A 1-SCREW_DRNER L300
#) [ a MFE-000004385/A1-ASSEMGLE FAN ADWESNE PAD SE
3 M gy MFT-00000K08/A1-ASSEMBLE VSTECH_FAN
¥ B 4 MIT-000004587/ 1-Stagel Tnditern
@) 12 T MFT-200004303/A1-STATION 3

JAD
J FIE...

22-Oct-2017 12:... Passed
No Result
Passed
Failed

No Result
No Result
No Result

No Result

Nuuunnw

23-0ct-2017 02:...
22-0Oct-2017 12....

G PA|
PaDY
oP
£ 1
£
sy
Basy

RASE
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O[3 Robot Safety
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Modeling Robot Cperation Process Control Human
£y ] ool
e o
eMServer Robot Program Simulation Path Paste Rename | Standard Lin
ibutes Viewer Viewer Fanel Editor X Objects Mode

Viewers

=
&

% Pack and Go Import

o

ack and Go Export

Edit

JT ;
Convert and Insert CAD Fil

IT=
Export T
E P

A

EEJ’T Convert and Insert CAD Files

Convert CAD files from various formats to COIT

II__B Export Viewers to Excel

Export Images

lﬁ Export to Web
T

> I
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Placement Manipulator x

Translate: Step Size: 100.00mm

[ x| 2] s o[ »]od
Rotate: Step Size: 10.00dex

I3 1 | . [ e 3 5
Frame of Reference:

|Geome1nc center Ll _J-‘Bjj
Initial manipulater position:

| Geometic center K| Elj
!I Reset Close

Create Hands x

W Right hand [ Lefthand

™ Create from library
IVQ.U Male ;I

{* Create by parameters

Database: I-"-’U'“JSUR ﬂ

Gender: [Male |
Height {mm): |sow  ~||i7s0.00

0K I Cancel |

Z=gev uu—

Create
Frame =

Align X

Align ¥

Align Z

Align -X

Align -¥

Align -Z

Distribute X

Distribute ¥

Distribute Z

SIEMENS

Ihgfehuf\? for Ufa

—Relocate Properties

Apply

objects
dengbanheji. prt

To frame:

[~ Copy object
[~ Maintain orientation

[ Translate only on: il LI il Flip |

w
From frame: ISelf 'I El:l
BB

il

Reset |
Close |

—Boots & Gloves

Sole height:

f—

Glove thickness:

Ji |1. 002 {nm)

CiEpth

" Load parameters from .fig file

| B
oK I Cancel |
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Task Simulation Builder - Mo Active Simulation

Simulation

Human ] Object ]

¢

| % Pogition

‘@._ Posze

e

- — 4
1 E.H eQrasp

Stand

————————

ﬂ_. Sit

W ait

| |

“7@ Touch

;.EE Apply force

_)

To get started, create a new simulation
or click on Simulation above to see the menu options

Create Simulation

=

SIEMENS
lngenuity for life

©
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Task Simulation Builder - TSE_Simulation_1

Simulation

Human lObject ] Add new task: Go

‘;! Go

e Task |

J? Get Who: i =~ @
L i " ==z

1 Pu Where: P
[ Rel to: |

E'I * Position

@. Pose

Y

o
1 E.Hegrasp

:,I Stand

ﬂ,. Sit

R ‘ Cancel Mext

W ait

E T [~ Salve all steps [¥ Animate task
[— General Task Parameters

7 Touch

] :

Mame: |Go_tn_target_J|II
{ e, 2y
L force Oceurs: {* after { before
| TSB_Simulation_1

Unrestricted © Siemens AG 2018
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You can select any ghost model and modify its position or
delete it.

You can configure the Task Simulation Builder to consider
selected objects to be obstacles and to be avoided when
planning human model motion. For example, if you set a
table to be an obstacle, you will not have to implement a
via point to prevent the human model from walking
through the table. For more information, refer to Manage
walk obstacles

Siemens PLM Software
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L You can use the Get task to have the model pick up or

tman | it | Add new tasic Get grasp an object within the scene. You can define which

T | e hand(s) to use or let the Task Simulation Builder solve it

— | |optrs| for you. You can also choose to override the solved

j— L = destination, if the human model needs to walk to the

1 | timtom [ o i object, and specify exactly where it should stand. You can

(' Posiion Lethandgrasp: [ f=|+| T Precsion also use Via Postures to specify the exact path for the

e OZ:ZE”TJ“*”“‘”"'“”“S" = model to follow when reaching for the object. This is

o7/ — 28 . . . . .

T - . especially useful if you wish to define a collision-free path

. W Regrasp andis) =~

B [ Keep uninvolved hand stil for the human mOdeI'

Stand

f_e_. Sit

— \ Cancel

BL I Salve all steps [+ Animate task

General Task Parameters
“yPTouch
Mame: |Get_
% Ocours: (v after " before
| TSB_Simulation_1
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The Put task enables you to move a grasped object to a

Task Simulation Builder - TSB_Simulation_1

Simulation
Homan | it | Add new task: Put new location. For example, if the human model picked up
e | e e M e a tool, you can use the Put task to take it to a workstation.
— | [ o= Task Simulation Builder can solve all the actions for the
- et o [ - - o
— lt. | o ﬂ%l Put, or you can choose to define a specific walk path as
1 ko | = well as preferred postures to Put the object.
E" * Postion ™ Keep uninvalved hand stil
{_t,; Foze
_‘|_l" l‘Z:_Fhegrasp
JI.: Stand
E;. Sit
- Back | Cancel Mexk
EL [™ solve all steps V¥ Animate task
[WT —General Task Parameters
. Mame: IPut
2, Apply
L farce Occurs: (¢ after © before
ITSB_SimuIaﬁon_‘l

Unrestricted © Siemens AG 2018
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e Position tasks are similar to Put tasks - the difference is
faman | bt | Add new task: Position that the human continues to hold the object at the end of
- e A a Position task. This is useful, for example, when using a
[l | power tool to fasten a part. You can position the tool at
[— x | = ﬂ% the first fastener location, and at subsequent locations.
] at: > .
1 N The human continues to hold the power tool at each
E.' * Pasition [ Keep uninvolved hand stil POSition taSk.
{_t,; Poge
_‘|_l" Z_F!egrasp
J;.E Stand
E;. Sit
- Back. | Cancel Mexk
EL [™ solve all steps V¥ Animate task
[WT —General Task Parameters
e Mame: IPosiﬁon
2, Apply
é)l farce Oceurs: ¥ after " before
| TSB_Simulation_1
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aslc Siulaﬁun Builder - TSB_Simulation_1 P O S e ta! Human Posturing - Jill X Ve th e h u m a n
Simulation . Control  Posture Library I Adjust Joint | Loads and Weights | !
toman | Ot | Add new tasic Pose model in " i — ne-frame for
Flease select the "Who" human model. th e taS k e postu re , or

W

) 6o .
—*—r— Task | yOU can w ¥ Check al motion
=___J | " = sequenc | . T activities that
= Pose: Set Posture V| o Craw fiving Right . .

Put are not ¢ -Simulation

N — Duration: |1- o =] . V¥ Hand ¥ Hand
et ™ el Builder t &’ % g v e e Pose tasks
o B ¥ Am ¥ Am
g Pase Video Import (optional) to show ' M leg ™ Leg J to a

|

il

f‘f-— [ Link task to video Sta N d | ng Dnvmg reach to Dnvmngwr:)arw to e
1 E Regrasp | = — .
o e If you he toolkit, you
i yne video at: 005 - Library ————————— -
| s can also e inced editing
E;J_ Sit | | Of motlo Golfers bend Kneel one knee g tjrs\taig:g?\ed use Postu re
Back. Cancel Mexk .
E al [ solve all steps v Animate task ReCO rde IUIre and then
[WT —General Task Parameters ||n k then w Wlth the
e Name:[pose video plé | ieamoknees  toyonsce ou can then
£ e ocars: If‘ i s review, s |, - o | ] ) ol in the
TSB_Simulation_1
Seq uenc Anchor: IRith heel LI Mirror Posture I

Create Operation I [V Visualize targets Reset I Close I
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’hg,ev\uf\ly«foru'[e
L The Regrasp task enables updating the human'’s grasp of
— = [ an object at any point within the simulation. This task lets
T | e you change which hand(s) grasp an object. You can also
e | change the location/orientation of the object as well as
= " @ the grasp or posture of the human.
*7“ o What: | @ Note:
- Pose: Define Regrasp Posture ) . . . .
- S — IJj The duration for a Regrasp task is very brief. If you wish
e to show a motion (with a specific duration), it is
—— recommended to insert a Position or Pose task prior to
‘| Wl Reagras . .
A | regrasping. For example, if the human model needs to
[T bend or stand up and then regrasp, first move the human
£ st ‘ model to the necessary position and then add a Regrasp
R Cancel
1w task.
-ji I Salve all steps [+ Animate task
General Task Parameters
“yPTouch
Mame: |Regrasp_
E[fitdieglg Qcours: * after " before
| TSB_Simulation_1
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Task Simulation Builder - TSB_

Simulation

Simulation
Human | Object | Add new task: Sit [f Human | Object | Add new task: Stand
.}1 Go ':. Go
£ Task | l L Task |
o R -] o -]
n Pt ?.1 Pt
b L
_’|_'E_F|egrasp | :ﬂ_Hegrasp
=
s : I Cancel Mext I _ ! Cancel Mext l
|
iﬁ;_ Sit [ Solve all steps ¥ Animate task E"_'_ Sit [ Solve all steps ¥ Animate task
B -General Task Parameters g —General Task Parameters
E W ait E. W ait
MName: I Sit{Jadk) Mame: I Stand(Jadk)
P Touch Occurs:  © after ( before 7P Tauch Occurs: O after ¢ before
- l StandlJack) _v_i I Fegrazp_Boxflack) :j
(gﬁ Apply farce

Unrestricted © Siemens AG 2018
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At any point during a simulation,
you can switch the position of the
human model from sitting to
standing and vice versa. This task
does not include any type of
motion for the model, it simply
changes the ‘state’ so that all tasks
added after switching recognize
the new state (sitting or standing).
In order to simulate the motion of
sitting or standing, you can use the
Pose task.

Siemens PLM Software
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e e : The Wait task lets you insert waiting time in your
Homan | bjct | Add new task: Wait simulation time-line to account for pauses. For example,
T e e e e after walking to the conveyor, the human needs to wait for
T Tw:' the part to arrive. This does not cause any change in the
S — R — previously defined task.
_‘T‘I Put Duration: ~ |1.0 =

'\:_r* Fazition
g Poge

e

=y
| E_F!egrasp

I Stand

ﬂ_. Sit

= ‘ Cancel
El Wait
I Solve all steps [+ Animate task
General Task Parameters
“yPTouch
Mame: |'\-'-Iait
{{ L, £pply
T foce Ccours: * after { before

| TSB_Simulation_1
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—— Using Touch tasks you can select an object that the
T—T— e human model needs to touch, for example, to press a
e button to activate a conveyor. A Touch activity may
?rﬁt— T:::g_' e include.a walk tg get to the final Touch c!estination. You
— et can define the final posture and insert via postures to

_‘m Fut

A e Fal e specify a path to implement the Touch activity.
_‘.\--— Left hand grasp: I Elj ™ Precision
j" Fazition

— OR pick an Object to auto solve grasp

d Object: |
{_t,, Poge ! I @
P |
i Handis): IPu.rtomatic ;I
0 ._Fiegrasp -
‘13: Touch time: |1- 0 j

-j,i Stand [~ Keep uninvolved hand stil

|- EE—

E:. Sit

- Back. | Cancel Mexk
W ait
Ei [™ solve all steps V¥ Animate task
r—General Task Parameters
7 Touch
"
Mame: ITouch_

i, &pply

L5 fores Ocaurs: % after ¢ before

ITSEI_SimuIaﬁon_'I

Unrestricted © Siemens AG 2018
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e Using the Apply force task, you can transfer the force
— = Add new task: Apply force (and weight) associated with an object to a human model.
T o e e e e The human posture updates according to the forces
[l |pters | applied during the task, reflecting the level of exertion.
et HAE - The human model transitions smoothly in and out of
T on o [ h : = lied during th
s [t . these exertion postures. Forces applied during these
(' Posiion T tasks are reflected in the ergonomic reports generated
pload force profile . . . . .
P & Defefovople  Tascduaion: [20 2] oo using the Task Simulation Builder. You can add and edit
e — Aopyselectedforceat: [£0 3] s forces (define them as reaction forces) using the Load
| " Redras _ . . . .
i sopy | Dol | and Weights command (Configuring loads and weights
J.: Stand
e i for a human event).
E_ Sit
- Back. | Cancel Mexk |
ML [™ solve all steps V¥ Animate task
['-;TT —General Task Parameters
l-j— Mame: IAppI*,' force_
A e, Apply
el foce ) Ocours: % after © before
| TSB_Simulation_1
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L 2 G ©
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A
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BEFAG

ABETiESR
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Lower Back Analysis
© TEHEEIMT

Static Strength Prediction
o BRSEETUN

NIOSH
- WERON

Metabolic Energy

Expenditure
- BENEST

Fatigue and Recovery
© BEFHREST
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AERH T HFEkIENational Institute for Occupational Safety and Health(EE R Z4&5
BEhE, FEFNIOSH)ZMMATRELFRESTA LIRS
*NIOSHE—NEEFHIM, FETCDCEEIBA S AERMEFEFSWEHL), &%
% &R R B B T3 . NIOSHHOSHA(ZE BRI 4 5 ) sr AR AR _E A1
By, HHEIELSOSHARTRIZFMRIFRLEW, UMBRYEREIH.

SIEMENS
OWAS  lngenuity for Life
o NEEBHMT

Rapid Upper Limb
Assessment (RULA)

» BRE _ERRIRE

Timing Report
- WESTRE

Force Solver
- Rhotr

Arm Strength Evaluation
- BhIHE
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1) Lower Load Analysis (TEaREkET9H) 2| & | #E|  SJEMENS
v v v ’h%hui\‘y{or(ift

TEHEGTO T U ERETEES NN TERNEWEETS
NIOSHHYFR A, BESSTIATEIBHZAMRIEM, 2470 s H R
FEESFSEHTARTEIGHE, MmN T EZESNHEMRNMN T FE#ETR
HESRBU/INR T TN EERSZ A XS .

EHELAFILS R T A TEBEERNIXT, THIEBETOITAIE XX R
BL4/L5% T,

7 Cervical
Vertebrae

12 Thoracic
Vertebrae

PGS EE -

(1) L4/Ls BHELMES, FIEESNIOSHIEREZ 1 FIRRZ XL ;
(2) L¥EEHRIBEMEINE X L4/L5 SHSEEILLE AN FE3 =4 19446 ;
(3) BEHEENRERBENT=ENRGK S ;

5 Lumbar
Vertebrae

ﬁ&ﬂ>%5%BEEj]EQﬁéﬁﬁj?%ﬁfﬂ?ﬁi TR BT FHES  ETE =f oy
1L RERETNEE.

2. WRTHENE FIANTFESEEREYDEZEE).
3FRNEER/ . TUREEENS,

4. BERAXSIREM)ES

I TEXRE I TERE
FA) ww an ~ PN wew sy cow
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1) Lower Load (TFEabEmD )
BAREAE (YarEASaER247)

Analysis Recommendations:

The low back compression force of 4227.4 N

is above the NIOSH Back Compression Action Limit of 3400 N.

This represents an increased risk of low back injury for some workers.

It is recommended that this job is analyzed further for ways to reduce low back forces.

Some ways of reducing the back compressive forces include:
1. Reducing the weight of the load.

2. Changing the job environment such that the worker does not need to stoop to lift the

load (avoid having to bend over).
3. Ensuring the load is small such that it can be held close to the body.
4. Avoiding asymmetric (twisted) postures.

L4 /L5 Forces (N)
Compression——— Compressi
P i
Lateral Shear | Lateral Shear
§ - 8 § § ¢ § 8§ &
L4 /L5 Moments (Nm)
-~ e
Lateral Bend = Lateral Bend
Aocial Twis I . .
T — EHAEKS
g § . : j
' Muscle Tensions (N} i‘tﬁﬁ*& IZE
2000 2000
1750 1750
1500 1500
1250 1250
1000 1000
750 750
500 500
250 250
§ & 3 3 & ¢ 3 & & 4

SIEMENS
lngenuity for life

LowBack: <aring: Compression loads abowve safe limit- 4227 (M)>
Actual carried weight Right Arm: 12.50 kg
Actual carried weight Left Arm: 12 50 kg

BERZNEAANEERBRIIN TR,
LEEMENBIT3400N, BT BT EE ---3400N Z[NIOSHIAR AL 8
[BackCompression Action](B &0 E 1)AIEHFE, BIEXMERKREZNESERDH
D ILTAZHRRRE .

WABIT6400NE, HAEMES TR E - --6400N2[NIOSH]4 H 925 5/ E 11 EUAR PR E,
BT X MESFERIBOH T ASEIGZGHIER .

EBU---mMBEX, BHILBESEINIA, ERAGRKEZENIINZ— BHfES
EEEISL, AR ETENRE, BEFRFNINESI, LI BHEE,
EESEY, XESEILTTNEER.

EEHIAT, FEHXIGENASEBTI---RENEEFINZHEEREMHE
ﬁﬂ%%oﬁﬁﬁﬁﬁﬂ,%ﬁ@%\%%,%%%%,%EFE%%%%%%%%%
A= IR,

Siemens PLM Software



1) Lower Load (FEEREmIHT)
HMSKE (HwHhEELERE)

Data Fiter |
All All

X O o 0 ES Right [~
v N ES Left W]
¥ O || o Right ]

Z Oz O || D Ceft ]
EO Right V]

EO Left 0

RA Right V]

RA Left 0

10 Right V]

10 Left 0

Unrestricted © Siemens AG 2018
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L4 / L5 Forces(N)

L4 / LS Moments{Nm)

Muscle Tensions(N)

CIEMENS

’l/\gxw\uf\ly for ufa

T LA/L5%F 2

) - ~ ] - " ° ~ «

Duration(Sec)
Anterior Posterior Shear Lateral Shear

L

b= -
- -

~N ~
- -

Hﬂ

v S R S ’“‘1\ . L4/L5§é—_ll-jl-*ﬂ%E
A

o - ~ " - n w ~ ©

Duration(Sec)
Flexion/Extension Axial Twist
2500/ -
2000
1750
1500
1250
1000

Lateral Bend

500 |
250 .

[

o -
-

~
-

~
-

) - ~ ~ - " o N ©

Duration(Sec)
Right Latissimus Dorsi
Right internal Oblique

Right erector spine
Right External Obligue

Left erector spine
Left External Oblique
Left Rectus Abdominus

L

o -
-

-

Left Latissimus Dorsi
Left internal Oblique

~
-

”y
-
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1.5) Cumulative Back Load (EfREZREE) 2| #5|#5  SIEMENS
N/A | V| N/A lngenuity for Ufe

Summary
Create Report x
Shift Duration (Min) 45D

(Calculated Idle Time (Min) 285.3
Name: |CBLReport Cumuiative Back Loadng Data | Simulation Duration (Sec) 223
Snapchots Shit duration I. ﬂ hours) [’3 m“) :—:::‘asl::umuhtwcompressmm =1 14.8 {includes loading incumed during work tasks and idle time)
Check snapshots to add them to the report: Per Shﬁ_— The low bacdk cumulative compression exposure for this shift does not exceed the threshold of
r Repetiions 22 5MNs,
Snapshots l | ECSYH | N " Per operation ﬁﬂf H_J.IE—.I ITOtaICuI‘I'IuIative Moment! Shift: (MNms) |0.4 (includes moment incurred during work tasks and idle time)
[ snapshot _1 ! 120 = The low badk cumulative moment exposure for this shift does not exceed the threshold of
! 120 ﬁﬂf:ﬁﬁ‘ s/—,& 0.EMNms.

| Operations |
- N L Operation Flex/Ext Operation
&. ‘( . Operation | Action Duration R:p:tmonu Compression Dpr_fratlc-n CL | Shift Moment Operation CM | Shift
[S5) (N} CL (Ns) CM [(Nms)
(Ns) (Nm) (Hms)

Walk 1.45 120 204.52 4418 528882 1.69 2841
Desaription: 175 120 1604.8 2801.8 336185.8 88.26 154.1 18482.2
Walk 874 120 1581.01 10521.2 1262544.3 ea.18 4481 535284
Put 294 120 257618 10502.2 12602882 200.71 588.5 70728.2
Fose 1 120 1527 18 1527.2 183268.2 85.78 85.8 10281.2

= ~
Hfj(}.‘Tl?Eﬁ'Fﬁ{E Walk 594 120 311.56 1851.8 222218 0.8 48 570
i Get 287 120 1573.5 4508.1 5408683 £8.55 266.6 30787.2

e
Once / %> % =] = E S Walk 59 120 1288.71 B193.4 383208.7 57.59 2358 407737
A = .*;F:iﬁ Bij( %E'LtFHﬂE Fut 277 120 3231.68 £845.3 1072424 8 180.02 528 83120.4
TN, Al u . R’ . N B .

lu{*'](/ﬁ|§ﬂ1§ o J ol I «I Fose 1 120 1521.07 1521.1 182528.4 85.11 85.1 10213.2

%ﬁﬁﬂxm B E R REUG NG,
L RIS K F B (OUBPS) /\4H 5General Motors NERE BT A EEE
Canada®fE, XU T RRNTRESKREBBIVITREMZENXR,
RRAFITLUAARE—RPEHNFA LEMNERER 32$u'.’a"t_2“i§'i’d"¢?§r"n’e=m s
F AR VESR E X TIEER | TotalCarmlalve COmOrSS IO o 1 s oo e e o oot
fth:Exyf %ﬂlﬂfﬁg éﬁ e _ _ The low back cumulative compression expasure for this shift does not exceed the threshold of 22 SMNs.
GRS ABRICEN, ANAFAAEEX RIREBISERE ; e e e mementnares sung o e ns i e

R EBERE, i gy, o s ema i kit A ey |
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2) Static Strength Prediction (EZSSREFRM)

. %%?éﬁgjgﬁiﬂﬂ(ssp)kﬁlﬁ%—ﬁ&EE BHRAF L EFR/AGTIRES
DT R

SSPOMTREBARIEL S . BANERMABRNFKIHEBEGMITIESFAF
NEBMARELH. EE DTS RIRT/FEIR/HERN /A N EHREES,
EXMESBEFTERTEERNXT/ETHMMETH,

« MRS HITAEESIBNENS M/ LMERILLE

« RAUASER/ BEB/ARED/ AR R T BN AE, WUAIE /e = E

R R AT AE

« AT MM B TR AHE UKL Z TR

*5NIOSH T B AyLLE:

SSPRZRINEEMNFNE, L& 8. MENDRLIEEE,

pel
o
o
ﬁ
X
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R

=1#5 SIEMENS

v ’0\3&0«45\‘7 «for Ufe

Static Strength: warning
Right Wrist Ulnar Deviation: 61 %%
LeftWrist Ulnar Deviation: 18 %
Right Elbow: 39 %
Left Elbow: 31 %
Right Shoulder Fwd/Bwd: 63 %%
Left Shoulder Fwd/Bwd: 56 %
Left Humeral Rotation: 27 %%
Actual carried weight Right Arm: 17 50 kg
Actual carried weight Left Arm: 17.50 kg

Siemens PLM Software



2) Static Strength Prediction (FRZSiRETRM)
aRERE (HErESARE217)

Create Report x

Hames |55P_513ﬁc|

—Snapshots
Check snapshots to add them to the report:

Snapshots |
Cell view

Vision view I
o | k

Description:

¥ Once created, open in the Report Viewer

Fiter By Percent Capable |

Gender Threshold value{%)

Male Warning 99

Male Limit . J99 _

Female Warning 90 '

Female Limit /— 75 D
R IE B E N 99%HY
BHURT5%MN X

HRLZM

oK

Cancel | 1'

Unrestricted © Siemens AG 2018
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KT/ BEERA
J

Percent Capable (%) T] 1% 52 N\ Bf LE 31

SIEMENS
lngenuity for life

Wrist Flex R. — Wrist Flex R
Wrist Flex L. Wrist Flex L.
‘Wrist Rad R. Wrist Rad R.
Wrist Rad L. Wrist Rad L.
Forearm Sup R. —Forearm Sup R.
Forearm Sup L. —Forearm Sup L.
Elbow R. Elbow R.

Elbow L. Elbow L.
Shoulder abd R. Shoulder abd R.
Shoulder abd L. Shoulder abd L.
Shoulder forfback R. -Shoulder for/back R,
Shoulder for/back L. Shoulder for/back L.
Humeral Rot R. Humeral Rot R.
Humeral Rot L. Humeral Rot L.
Trunk flexfext Trunk flex/ext
Trunk lateral Trunk lateral
Trunk rotation Trunk rotation
Hip flex/ext R. Hip flex/ext R.
Hip flexiext L. Hip flex/ext L.
Knee flex/ext R. Knee flexiext R.
Knee flexfext L. Knee flexfext L.
Ankle flexfext R. Ankle flex/ext R.
Ankle flex/ext L. Ankle flex/ext L.

Siemens PLM Software



2) Static Strength Prediction (E53E]
SR E IR

Unrestricted © Siemens AG 2018

Page 24

2018.MM.DD

Create Report b4

Mame: ISSP_SimuIation 1

—Snapshots

Check snapshots to add them to the report:

Fiter By Percent Capable |

Body area
Right Wrist Flex/Ext

SFi)

Threshold value(%)
75 %

Snapshots
Right Wrist Ul
T P— - ig rist Ulnar |75 N
Right Forearm Sup |75 3%,
Right Elbow 75 %
Eﬁ*l Eﬁ’l Right Shoulder |75 %
Abduction
o Right Shoulder |75 3
Description: fwd/bwd
Right Humeral |?5 %
Rotation
Right Hip Flexion |75 g
Right Knee Flexion |75 %
Right Ankle Flexi
V¥ Once created, open in the Report Viewer o e Tenen I?S *
Left Wrist Flex/Ext |75 %%
Left Wrist Ulnar |75. %
Left Forearm Sup |}'5 3%
Left Elbow 75 %
Left Shoulder 75 %
Abduction
75 %
Left Shoulder
fwd/bwd
Left Humeral |?5 %
Rotation
Left Hip Flexion |75 9
Left Knee Flexion |75 %
Left Ankle Flexion |75. %
Trunk Flexion |}'5 %
Trunk Lateral |75 %

v

CK | Cancel I il

REBREBENT5%H

ABT2ZM

SIEMENS
lngenuity for life
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2) Static Strength Prediction (F#SIBEEFRM) SIEMENS

’M@OP\MG{V‘{OV(A
= ExPEERGHS

AP

g
Mean Strength(Nm)

Duration(Sec)

L. Elbow L. Shoulder Abduction R. Hip Flexion L. Hip Flexion

R. Ankle Flexion L. Ankle Flexion L. Wrist Ulnar Dev
L. Elbow L. Shoulder Abduction R. Hip Flexion L. Hip Flexion

Percent Capable(%)
¥ 8 & 83 3 8 38

Joint Torque(Nm)
B 8

-
e =

oo BAvERRE&

.m e l' P I | f I i i i i I TR I | i i i ! i I TR I i i ! i I | i I TR !I f i

10
11
12
13

a - ~ - - =n - [S - LS -] r L 0
unre ?

L. Elbow L. Shoulder Abduction R. Hip Flexion L. Hip Flexion L. Elhow L. shoulder Abduction R. Hip Fiexion L. Hip Flexion
Page I Software

R. Ankle Flexion L. Ankle Flexion L. Wrist Ulnar Dev



3) NIOSH (#E=Z5Hh)

[NIOSH] (a2 Jior#) 72 gk 6 W B K e 5@ Rth< 1981 FRAAMN T T
TETAESEbrdg P I R FEE, BAESHT 0 TACF- WGl I 052 s od, B ME
5%, ARJE SRR EaR e, B T T ARSI REE LS A B, DA B
o g e 01 L S, HAT 45 FEALHE Difting ) (322%) . [owering Y (i K )« [pushing ] (#E).
[pulling] ($7). [holding] (% ). [carrying] (iZ). 1991 4 [NIOSH]) 14i] T [RWL] (%
FEENED HEAL, B

RWL =23kg(25/ H)(1- 0.003|V —75|) x(0.82+4.5/D)FM(1-0.0032A)CM (15-1)
A

H—HE A8 0 28 1 I T2 oo 25 7 R S 4 v TR G ZKF R B Cem)s

V—H 2% R A El 2 b IS T A ) LR Cem)s

D— a5 2O EN M EEE S (cm);

FM——R #5280 ORS00 5 AN ] 1R R B0

A— W AR M (B

CM—E SIS %0 R AE S 62 8 1.0, 0.95, 0.90).

i

N/A

RIEARFN TSRS ATVHEE [LIY (BRE448%0 . LI=3Chrft 2 F&/RWL. i [L1] (3%
4580 KT 1.0, #4050 TAERE AT Ret B fEM L ABERIfE 3. Wit (LI ($22535%0
KF 3.0, WfeFEm B8, 76 [RWLY 25> 3664 F, [INIOSH] 23742 H T 5
451 [LI) GBRZS4R%E0 ME T4 [CLIY (Z&254550, IFE /RS TIEX.
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3) NIOSH (#E=Z5Hh)
HRRAESHER

NIOSH T B{RIZTHE RS E S WE X T &1+
(A ABEREREEIHFE.
2 EEINEE, BOESHMEI SIS,
BEFS NI RBFRERLERTT.

WMEXNUERREREVER. FTETIENES. NFHEEHRNE
EeE. FTEMNEE. FTHHERESNERNZEERNIR NS
8],

*NIOSHA M E B T AENF RIS HEMERMNEE, WEZE
HTESERANER (5 EEICH SRS

*ZENIOSH 81 & Al FHt4bEIE, NIOSH 9178 Pt E At FREHE IR FHENE
E%m,#iﬁgﬁ%ﬁﬁ,ﬂuw§¢ﬁﬁmﬁﬁﬁﬁ$&§éﬁﬁ%
2 (CL) o
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BWAER

SIEMENS
lngenuity for life

MIOSH Details - TSB_Simulation_1 - Jill

Frequency (Lifts/Min)
{* —ano e taske il =y
SEE
PN

(" Enter frequency ana coupung per task.

Shift duration: (* ==1hours " <= 2hours

. BRI

Operation

Frequency |Cuup|ir1g |

Get_PartPrototype_Jack
Get_PartPrototype_Jil

1.0 Good
1.0 Good

K | Cancel

Siemens PLM Software



3) NIOSH

{4y 3E
Summary of NIOSH 91/31

Lift
Na.

Operation

(REZHDH1H)

Frequency

SIEMENS
lngenuity for life

NIOSHI

(Lift=/Min)

Get_PartPrototype_Jad_Grasp _— Origin .9 3.38 3
1 Fut_PFartFrototype_Jadk Release = 1 Destination E E &
Lift 1of 1 - ALA
Get_PartPrototype_Jack_Grasp ﬁ*ﬁjﬂl:llén NlOSH81KéD IL_-I:II L){Tﬁﬁlﬁi”}%

Put_PartPrototype_Jack_Release
Measure and record task variables
Object
Weight

(ka)

L{Awg) L{Max} H

Hand locations
(mm)

Origin

v H

v

Vertical
Distance
(mm)
0]}

Asym.Angle

Origin
A

(deg)

lifts/min

F

Frequency

Duration
Rate
[HRS)

Object
Coupling

25 25 435.9

728 4421

T8.6

3.8

18

1

g

FEFR:

1)EEREI(Action Limit---AL):MZiTEI M
BRI, 75%89 %M AR 99% By M T ARE
WK,

2) B A A VFIRBR (Maxinum Permissible

Limit---MPL)-{RH 1% By 2 HEFI25% 495 14

Multipliers and Recommended Weight Limits (RUWL)

RWL
ORIGIN RWL
DESTINATION RWL
Lifting Index (LI}
ORIGIN Lifting |
DESTINATION Lifting |

= L . HIM VM . DM AM - FM . cM
= = |- 0s7 | - | e - 1 pse | - 075 | | | = | =
= = |- ner | - | 0.8 - 1 nee | o7s | | 1 | = | s |
ndex = Cbject Weight (L) RWL = 25 [ 7] 73 | = _
ndex = Object Weight (L) RWL = 25 | o[ 77me ] = _

NIDOSH81 Details

Multipliers and Action Limits (AL}

AL = L - HIM - VI - DM . FM
ORIGIN AL = [ a0 | -] 0.24 | - | 073 - 1 - .92 | = 3.13 |
DESTIMATICN AL = [ a0 | -] D24 | - | 073 - 1 - 0.82 | = 3.13 |
Maximum Permisskle Limits (MPL)
ORIGIN MPL = 3 AL 3 . 5.13 = 27.4 -
DESTINATION MPL = 3 AL 3 - 5.13 | = Nz’ | uw
Unrestricted © Siemens AG 2018
Page 28 2018.MM.DD

TATPIA&ES,
NIOSHI1 B 5 T E M I EFx:
1)#E & Z1E( Recommended Weight
Limit---RWL): JL AT B R AT EE
40 AR H KA BT R N R TR T 7T o
2)IMZEFEEL( Lifting Index---LI): B S BT
HERWLAILLE, TeEBith i A
K, HLU>18, RPLEVIRELZEBR
MREEIEM, MAKEZMFaE, TEMH
—Eei, [LEER K, EEEEIXE

=

A 1E] o

Siemens PLM Software



4) Metabolic Energy Expenditure (BEE(CifHHF)

ik
FORAWA T TAT U TAER RIS ENETHER, NRAH TR T
IR B A DT B MO WREE. bk Eaats

BREZMONNERS. BESAMIUSHENGEEEFEEWEEENEER, FAM
T H R e 2 AR o] [ T eV BE 2 BFE R & /)Mo
WETE
[ Metabolic Energy Expenditure] CHTERACM 047D B ETHE AN RIA W FE, HT K —

TNRFEEAWT TAER 55 o, PRI R ReFE, Bo7ahomBiE il K. AR
He L iGN EACM RE AL AR Re e . A, snfER R R LRSI iRt S
N N5 T a1 280, fF5 [Lowest Position] (Ifl{7. & ), [Highest Position] (5
f7 &), [Human Weight] ({£H), [ Gender] (14 5%1), [Load) (f1H), [Forcel (52 /1), [Slope]l
(#HED, [Time] (i), [Walk Speed) (173 /%), [Distancel (%), [Category] (7

ERA), [Detail] (HAAEAD), [Frequencyl (Bi%). AMBLRAGERMFETHE AN
Eposlure = Kpc-sruve Welght posture

B &rE =i

bR AR IR IBFER T A B

. Rﬁﬁ’l\ﬁﬁ\ﬁ'ﬁtﬁﬁl_aﬂ(ﬁéﬁ\ TRE. BleF),
- BOHBEEYRANES.

o BUVIERETERNAIREL

Unrestricted © Siemens AG 2018
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Metabolic Energy Expenditure

SIEMENS
’hﬂ%ai\‘y«for&{t

Human Data Duration Posture
Hurman: ’.hni Cycdle: & il (min) Standing: [100 il (%)
Gender: (" Male % Female Work time: m Sitting: m (%)
weight: |83 3 (ko) amwork: (50 & (%) Bent: 0 3 e
Body wark: lﬂ (5%) Total: |1007 (%)
Task Data
Description: |t0 destination Time: m (sec)
Category:  |Walks ~| Slape: m (%)
Detail: |Indined j Distance: m {m)
Freguency: |1 il
Update | Add |
Task List
Description Category Details Energy Frequency Lo
walk walks Inclined 0354 1 -

squat Carries Lrm length at side

lift Carries Arm length at side:

0.026 1 -
007

<

1| 2
o eoten AT O T S - |
|

Total task time: |o.30 {min)

Summary

Total task energy: 7.437 (keal) Standing posture energy: 4.120 (kcal)

Energy expenditure rate: |1.926 (kcaljmin)  Sitting posture energy: 0,000 (cal)
Bent posture energy: 0.000 (keal)

Create Report... | Save As... | Load... 0K | Cancel

orormoro T e ourawdl €



4) Metabolic Energy Expenditure (BEEZ{Ci#DHT) SIEMENS
[ utty for U
e 5 R 15 eyt

; = 2 SIEAE 25 y
- _ et _ e Sope REITH B MISHH BRI, MU
Delskcnptlon :tl::gory" IF)etzlh ?ﬂﬁequenc:l position | position LoadTnmt;ForceWalkspeE: D:stanc:l (%) : E ﬁ\] $ 'ﬁ_Lo i%_ iT_J-. XTJ' /I\Ti%ﬁg %*E 7][!% @J ,%'\LH\E %’
wa alks ncline: 04 - - - - = N :\I:; Fi, s Hek = /) - AN
squat Carries o enoth at n| 1| - 0 2 - 0 u| 0 ""‘EE%X?? ﬁ'f%?;ﬁ;\%’ﬁ%%é’]?f%*ﬂ?ﬂﬂ'i%i /ﬁﬁ%%
lift Caries Arm length at ?| 1| 2 3 . U| . EI‘] RE &, lz:'fﬁ/u,\ﬂ[//(l—l_ﬁ\l:lj | IT’E?;‘L{TE/sH\/ﬁ
aes ___{° : T : FAEBOIE. BHE RS RRRNMITERA
t . — LY S N 24 N\, —_
Gessrasan Ve folved (68 o o o om o o w0 %0 [NIOSH] S AREBEERMRIR B TIEL
B ERNIRR BN = RN e s
R AMEX H TAFRRFER B .
Cycle {min) B
Total Task Energy (kcals) 7.4
Standing Posture Energy (kcals) 4.1
Sitting Posture Energy (kcals) 0
Bent Posture Energy (kcals) 0
Total Energy Expenditure (kcals) 11.8
Energy Expenditure Rate (kcals/min) 1.4

The estmated energy expenditure rate for this job (1.9 keal/nun) is below the recommended value of 4.1 keal'mun, mdicating a nonunal risk of muscle fatigue for most healthy workers.
I TENAITT R EEERAITR/AMETA4ITFR/DHNBIE, RAXNKZERR TAR RN FEA R 19 SERRMEE"

AR TEFANTANMER. Fig. SEIRI. DR, PURES
RXTHRAE R EERES MR/ NINER R (WRES) #1701,
N FaElREIER NNES B ART.
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CRURIL
5) Fatigue and Recovery ({EE55¥%E531) a5 [#5|  SIEMENS
#EiR N/A | V| N/A lngenuity for Life

K5 LRYT MU FEMESHIIASERERSER, UEREN RS ERZERNARSE
8, SMESHARENEEMRER DS TENRRENE, B8d5%KEFETBNARER
[BIXSEE, UG ISR

(1) RTHANKENEBEFMFHNRERE, MIAMZESRMET B RE B8
MBS IRS . BIWAAHTHE-SHRET R U F29

(2) MRTANKENE/NTEFENRERE, MREZESEIAERES XK,
BIORE R T AHEET. TERRSEERESH T,

D IRE

o B ETEREBEA B EE NEEERE | AME—BElEs), R#HASERED
2, BERASENKEREITRERS, FitTENEFARSNEZHSESEE,
EEZWITANKRSXIEEN. BENR TR -EBH—EEENESBNEFE
S, RN IENTFMEE®THE, JE TETRFTERSNNE, ART
HER T RN TE,

2R FAF
BRTIENBRESERARANXKE@ATELE . MEEDE. BARY. NAREE. TNEE,
B, BEIE. M5), BRATARNMT SINBEZRMXE, BREET BINEESILHES

E%= ;
ATEATONESERNIITERNIZIEARRTIARESNENEEENN—2S, AT REESEMSY

A R DR ER, SESHRERET. BSREFTNE TEHRTETLRELREH.
Caution: BEH O i—EBmEFEIINIHEEFHTAR.
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5) Fatigue and Recovery (JESRERHT)
Ea=y 3

Simulation
duration
Recovery Time |Forthe cument taskdemands recovery time is required forthe following joints

Right hip: 0.5 ==c

Right nee: 0.2 sec

Left anKe: 6.3 sec

Right anke: 17 sec

. Consider adding time to your overall cycle
Potential Next : —= - - — -
Ste Consider modifying the task demandsto reduce grain on the right anKe joint to start. Mote that subsequent exedion
S reductionsmay be needed to avoid fatigue of other muscle groups as well.

32.3 ==C

Muscle straln(%)
cadssgayess

o

5
-1
15
20

— a AN Al £
o | I | [ | | | [ |
~ -3
Duration(Sec.)
Wrist Laft Wrist Right Ankle Left Ankle Right
Elbow Left Elbow Right Knee Left Knee Right
Trunk

Unrestricted © Siemens AG 2018
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SIEMENS
lngenuity for life

STFERRESER, BEUTXDRERE:
LEERT:0.7FD
FRE04%
IR 6.7
BB 18.8%)
BB ANPREEA B RARSRT A
EEEBEESER, MWD RS ERETNED. EE,
AT EEEMINAENES, JReESERVESEMNIEE.

ALASK DR AR TR E, MRAR&KKE,
WABDtERR . XMALAK DEAETERF R
SN EN—&BD. —MKY, PARFNKIERS,
BEAVIKE I BRI,

Siemens PLM Software



6) Working Posture Analysis (OWAYS)

- Human: OWAS Categeries

=

1 [
e

G-
+

Corrective Measures

Mo

In the near future
As soon as possible

Immediately
Mot dassified

CILILICH ]

Unrestricted © Siemens AG 2018
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=
|

ST | B3 e S B

L Head

4|

-
2=[g s-f8

-3

Weight

1= 3-igh

2= g

—

m
(=]

5]

L0 [ R Y B K R
o non

g%
=8

= =

1
2

SIEMENS

.\/

v ’l/\gxw\uf\ly «for ufa

Ovako Working Posture Analysis ( T{EZEZDHT) BFROWAS, Z1977HEF19814F

EF=Z AWK TV HALXOEN TR,

FRSFPZEFRY 2R 0HEE. EREITE=E

IT 4T, OWAS A A2 X & LIESRMREZTHT AN TN ENEET HE

W T73E, AmERE T WS ERI T ZHR A,
OWASTH PURIER T THEET,

FNESBENE TIEESNFEE, TR

EXWAUERBENZEMH, MREEEEM RS T AERIRESHER T
XN, JURERBSHEXHN TR, DUFEAEIEENGE.
OWASHEN R TEE#N U EFT K FRBRE—DIEES, ONFRAOT ¢

B | X REUE e

FR

1 |9 | EEEEER, XEYIE
B | HDHE

2 | B | EBEURE-ENIARY
HE ||, EBEAEEZIRERT

&, Bt NEERiEE ;

3 BE ZETEIAREMW, NRAMR
HBE | YIE ;

4 |"E | ZBEEEE, MIASZRD
iz | YIF,

CAAT: 214341

Correction Measures: Take action soon
Actual carried weight Right Arm: 10.00 kg
Actual carried weight Left Arm: 10.00 kg

Siemens PLM Software



6) Working Posture Analysis (OWAYS)

Operation

& R

HHREN
P 8] 2%

1

BRIEYIETEN

TUAEIRE

Unrestricted © Siemens AG 2018
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BEHRERE
=

-ategory Back Arms

Objec
Weight ( k

Legs

.ode Posture Combination
Load

Head

o Get_PartPrototype_Jad Walk o 1 1 1 2 1 1
0.02 0 1 1 1 7 1 1
1.47 | Get_PartPrototype_Jad_Bend_And_Reach a 1 1 1 2 1 1
1.7 a 2 2 1 2 1 1
177 0 3 2 1 2 1 1
2.43 ] 4 1 2 1 1
32 Put_PartPrototype Jack_Arise_From_Bend 20 4 1 & 3 1
35 20 3 Z 1 2 2 1
38 20 3 2 1 0 3 1
3.97 20 1 1 1 2 > 4
4.22 20 2 1 1 2 2 I
437 | Put_PartPrototype_Jadk_Walk 20 1 1 1 T 3 1
11.07 20 1 1 1 2 3 1
S1.27 | Put_PartPrototype_Jad_Bend_And_Reach 20 2 2 1 2 2 1
11.5 20 3 2 1 2 3 1
12.83 | Put_PartPrototype_Jad_Release 20 3 2 1 e 1 1
12.72 | Pose_Jack Pose o 2 2 1 2 1 1
13.8 a 1 1 1 2 1 1
15.07 | Get_PartPrototype_Jill_Walk o 1 1 1 T 1 1
18.77 ] 1 1 1 7 1 5
159 a 1 1 1 T 1 1
20.87 | Get_PartPrototype_Jill_Bend_And_Reach a 1 1 1 2 1 1 !
21.23 a 2 2 T 2 i i
21.33 0 3 2 1 2 1 1
22.7 | Put_PartPrototype_Jill_Arise_From_Bend 18 3 2 1 2 2 1
23.37 18 2 2 1 2 2 1
22.47 18 1 1 1 2 2 1
23.83 | Put_PartPrototype_Jill_Walk 18 1 1 1 3 2 1
23.87 18 1 1 1 T 2 1
2486 18 1 1 1 7 2 5
2473 18 1 1 1 7 2 1
29.73 | Put_PartPrototype_Jill_Bend_And_Reach 18 1 1 1 2 2 1
20.07 18 2 2 1 2 2 1
21.2 | Put_PartPrototype_Jill_Release 18 2 2 1 2 1 1
22.22 | Pose_Jill_Pose 0 1 1 1 2 1 1

OWAS - Actlon Categories for Work Posture Combinations
OWAS - TSB_Simulation_1 - Jili
-5

4 b

3 3

N — 2

I T T T L T —1

SIEMENS
lngenuity for life

ERIEUE
FB P

E1R1E
=2
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PATIER
7) Rapid Upper Limb Assessment ( RULA) 2 |75 |#s] SIEMENS
vl v | ety fortife
g

HE FREIE S (RULA) 733EHLynn McAtamneyfE +FIEE#E TIXKF ALK
T #ZF5ENigel CorlettBiR A%, m—MATHSE TIEHEXHN EEERFX
SRR ATk

RULATTFF- -
RETHEFNEF B AR U LAE IR ERZ RN .
“RITHNFHESHESUTESHEIAT.

W TTE

RULAR G THIRG B Z Rk, IS NER. HEAN. THES. S TR,
TR N
A FEREBT
BYH | FRR, SRTFRUBRZRAMT
P B R IIAUS 4 %A SR E T (1-85), W4 5 M
1)1-24 (LRI R BB RS A EERKI MR T, RESETHNONERRE NEE).
2)3~45 QBB R IBT R K S B ER R AR E R LSOV ERTETRES).
3)5~65) (3R 12 1) R — BRI [ 3R AL B R S B B LB TS (A S B TELT).
4) 743 A _E (AR V)R BB RE 32 B X 24 B R A5 AT RS0 AU (AT R B TRAD).
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7) Rapid Upper Limb Assessment ( RULA)

e &I

Names IRULA 3

—Snapshots
Check snapshots to add them to the report:

Snapshots

Cell view
Vision view

Description:

V¥ Once created, open in the Report Viewer

Task Information |

Trunk

Standing

Seated, well supported

Seated, without support
Right Arm

Shoulder is raised

Arm 1s supported or person is leaning
Left Arm

Shoulder 1s raised

Arm 1s supported or person is leaning
Balance

Legs and feet are supported and balanced
(1if not +2)

Muscle Use

None

Mainly static - held for more than 1

minute

Action occurs more than 4 times per
minute

Force Use
Intermittent
Static or Repeated
Shocks

Tt A

OO0 ®

O &

®

O0®

OK |

Cancel | il
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fosr i [wision vew

RULA
Faal Fight fags3
Fnal Lot Code 2

a_arm ana wrist ansy s - Fgntam
| #5p 1:Losals Upper Arm

taz tes s than 30 Y e | morstnanm
M m [ Ll 4l
|
| |

| L

 EEEE | 2] = =] 4 |

UppsrAmn Angls | 44

|ep 12 Adpst_ |

shouider is ralsed +1 |

B {
I arm Is Supporisd or personis eaning -1 |

[Finsl Upper Arm Boors : |

| #op 2:Losals Lower Arm Fosilion |
maore than 100 or
less than 80

sota100

-

1 2

Low srArm Angles 2l
[ Hep 25 Adpst |

¥ 2rm 15 working 20ros s midine of body or out fo side of body +1

[Final Low o1 Arm foars: )|

| 220 2:L00sie Wizt Fosiion ]

] ELEH mars than 16 i2ss nen 18
s = . |~
o I e s
1 | 2

Wrist Angis = |
e 1

Ew |
st more:

SIEMENS

Ihg,%uffy for Ufa
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RULA1.mht

8) Timing Report (LAHEL) SIEMENS

Iv\g,a\u i\‘y for Ufe
E55%E B EE {EFFER FYEMTM
53 e B &) R

Total Simulat .1 Duration: 32.3s
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BT AR NRARR

BXERHMIEFIIEX AR 5HIE=

Task Simulation Builder - TSE_Simulation_1 x
Simuation ___y | _ AN
Create Simulation = MR Lo o
o ) Get_PartProto’ ype_Jack 3.2
Set Active Simulation Walk 1.45 WAFT
Copy Active Simulation Turn_Body ] TBCA
- Bend_And_Reach 1.674 B + R29.737A(b)
Set Initial C.o.ntext Grasp 0.072 G1A(b)
Reset To Initial Context Put_PartPrototype_Jack 97
Manage Initial Context Arise_From_Bend 1.148 AB
Set Initial State for Human Walk 6.74 W1BFT
- - Turn_Body 0 TBC1
Set Initial State for Object -
A Bend_And_Reach 1.717 B+ R33.385A(b)
Manage Walk Obstacles Release 0.072 RLA1 [b]
Update Human or Object Pose_Jack 1
Pose 1 Pose
Delete All Tasks Get_PartPrototype_Jill 8.8
Reocrder Tasks by Actor Arise_From_Bend 1.148 AB
Force Resimulation Walk 5.938 W16FT
Clear all custemizatiens for this simulation Turn_Body 0 TBC1
. o Bend_And_Reach 1.645 B + R27 804 A(b)
Analysis Create Timing Report ‘lk; Grasp 0.072 G1A(b)
Create Task Using Posture Recorder EzateivalBoah=Ehepas Put_PartPrototype_Jill 8.7
Brport santetion Activate Ergonomic Reports > Arise_Froem_Bend 1.148 AB
[mpoEsImtbnon Create Ergonomic Report ‘:“rn"ﬂk Bod :_9 "n_lgg1FT
Urn_ V
——— Bend_And_Reach 1.548 B + R20.072A(b)
7P Toue Release 0.072 RL1(b)
Pose_Jill 1
(?_Id’ ey Pose 1 Pose

S (8] R~F—E0HY R

A= 8], JEl‘iProcessS|mulate':F'E7]T’E7|‘jE'Ju YHARBREINESE—ENS

BX---UREFTE

PG R VIRIEA RSEBOZIUES A B8]
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9) ForceSolver(292h) SIEMENS
Iingewuity for Life

ik i N\ 1% T

Force Solver(% 1241 TR LUAAZEHTS %mﬁ%ﬁ,‘ﬁ"ﬁn “H
B LRESE, ENEERNTIAENETEDR. 12
Iﬂ : —Angle Converntion EVTEES A

1) TJIAFUNE TAEXFEES THRATAE . & lack Cse N BLEIERE

2) BINTFERZ IFEIAE RN, Force Solver T ELH B a1t NS
BXBHENER, —ANFNBUAERE. e

ercent capable threshold:

ForceSolver(52 J143#fr) 5 Static Strength Prediction(§a 7358 & | I™ Use frequency/duration compensation =Y R
5 FaLower BackAnaIy&s(ijjEﬁ’l‘ﬁ)Tﬂ2&?"5‘1 HAH e ek A
EREXZT], MEBTHEUIZNERL XEEINTRE - an2szs S |

H 75 s ampression limit (M) =
A1 s/ Corpessentmc00:[sa0 &
Anterior-posterior shear limit (M) 1000 ﬂ
Lateral shear limit (M): I-_m:, 3‘ EijEl‘]
KESCE
—Solve
Starting load {M): Iﬁ I
Manimum load (M): 300 ﬂ
F‘.esettodehultl | Apply I Cancel |
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9) ForceSolver(292h) SIEMENS

. UHENEE it Lor (s
& fRIE : S BB genuity for bife
HWN/E18 FFo6 K i (&

5 T el —
FEB 7]

Sarces Jonomic analysis

¥ Letthand Solv%‘ Sort by Joint | Sort by Side |
St |pa|m.pa|mcenher ﬂ |E%. Scil N 8.6k o Capabl Moment | Muscle | Angle Strength | Strength | A
x:[o & v:fo & z[s0 ﬁ@ J Jointfus (%] tse (Nm) |Effect |(deg) [“,ljen:')" ?ﬁ%
R \wrist Flexion 59.8 07 FLEXN 38 7.5 24
¥ Right hand L \rist Flexion 997 0.8 FLEXN  -129 7.2 23
Site: |palm.palmcenher j |§;_. 00 il N, 8.6 kg R Wrist Deviation 978 -26 RAD -244 7.1 23
L \wrist Deviztion 987 22 RAD 54 76 24
o Hwlo H z|s & @ J R Wrist SuPr LT 05 - 459 -
. L \wrist SuPr 597 04 — £ = =
/Ex %’ ﬁ: Clear All Loads R Elbow 59.9 58 FLEXN 26 302 7.8
i*ﬁ%;ﬂ. L Elbow 99.1 -10.4 FLEXN 26 273 72
Suppart R Shoulder AbAd 993 -9.3 ABDN 00 428 1.3
Sorce distribution strategy:  [TwoFest x| L Shoulder AbAd 953 214 ABDN 00 392 103
cuporting hand: foe 2] R Shoulder FwBk 999 04 — 00 — =
pRoring hand: one L Shoulder FwBk 998 1.4 FwD 00 401 137
External support: Mone - R Shoulder Humeral 100.0 -0.2 - 00 -- --
ForceSolver TEARGHM T HE—#, L INEO @, & L Shoulder Humeral 100.0 A1 LAT 00 250 &5
AMHLERY, BEEENSHITERBNREGLER, i — =l
%fﬁSOWGI’E ' Forces(%j jj )_*ﬁ EF' /2:_\ t f){n,i'l'%: ! Eaij( Fregjeyde: |1 3] Cyde tme(sed): |80 3 Trunk Twist %9 32 C0W 76 548 166
— . N . o = - N R Hip 8-3- 933 BEXTN 1007 1363 515
%jj , Tﬁﬁlkﬁﬁﬁ\ﬁﬁ_lt%ﬁﬁﬁij(ﬁfLX%%E’WU] o Dfation: | <0.2sec =l L Hip 752 @ 1013 BTN 1007 1363 515
. . -7 LY Az oo 7 =
MErgonomics Analysist2 ] INSE|Z A S T EH bl BT sen w3 s me
B, TEFSEIBUEREFHNIE, EXHhE N R Arkce %0 w03 BN 15 w5 256
¥, 3 A ;1 4R SR L Ankl 57.3 445 BEXTN 124 943 258
AWEE, RMEFPEEIDEHSEENET., EF, 4 BETHUR K e — v

& IR TR Y T B TR ) | A () e Tt e

HENBURREELEB TRDX UM HZ NN ok B

TIESHE | BEFEETHRXANRENTUEZTAT . LR (T —r=

] g1k o 241 5 _optons...| frEs (i)

IXARBRIEINZZTT - £t - HAEY
. | RATAEIN
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10) Arm Strength Evaluation (E771%E()

¥iiA

Process Simulate 14.0.2kk & T LaDelfaFlPotvin(2017)898F %, SIAN T —F4
AR B TR, A5REHEXMNEERETIINILE, o IME
KENRBFETERERES. SETINZRERENERMEL, &HTb
FTRBNEEFHNNE. N18AE. AMBNEMES], UEENTRIEGHE
AL AR E .
&%

TEREEMARRETREEFVENGEETEMNERTEF LRN), HF
EFTRRE IR R A T -

ArmBY52 TG T B o S

1) #RIEETEIARLLE, HTEIAEST LERNNRKE
2) ITHAEBEX L BRI ARLLS]

3) WRIBE AR RS A E 4 A A T LB RA TR IR s
AT, EB&RKRY
AERETE
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SIEMENS
lngenuity for life

Arm Strength Evaluation (Arm Force Field)-Jack =

Manual arm strength

Percent capable: 75 = % <
= LBEHT B
Arm strength for this scenario is: . %jj El‘]%j('fg
Left: Right:

|- N |25?.37 N

Current load: 0.00 N{ [14.71 M L F]‘fj 7 _%i_azﬁ
Percent capable: - % k-
E2D™ wprmrramARLA

Maximum acceptable force (MAF)

¥ Compute MAF based on effort frequency and duration

= 1ED S5
- efforts/minute Kj]«ﬁﬂ’ﬁz
] seconds/fefforts Ej:M/EJEJ%q

Maximum acceptable force:
Left: Right:

TTEER

Frequencg: | 1. 000

Duration:

Update Results Close
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