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(Actions from Last meeting)

» Legs manufactured, build level

» Change control/record documentation
» CFC 180 to 600 comparison

» Access to front leg attachment screws
» Update to manual status




9s Manufactured

» 3 prototypes (SNO1, SNO2, SNO3)
» 3 internal legs (SNO4, SNO5, eng leg)
» 24 |legs sold

P See appendix A for individual leg build
details

» Build status cannot be controlled by
Humanetics after delivery unless notified
e.g. replacement bone




GTR9-2-08

Date

Phase

Changes

5/12/2008

Prototype

12/02/2010

Phase 2

* Connector blocks removed to allow 24 DAS on-board channels

* String pots made into separate units

* Rubber flesh extended down 146 mm

* Extra Velcro tie added

* Bone PCBs now shrink wrapped and ribbon wire used for gage connection to PCB
* Groove in bone spacer deepened to 7.5 mm to clear PCB

* Outer Neoprene skin widened by 15 mm to help fit

* Segment impactors hole tolerance changed from 10.7 to 10.5 dia

* Bonded end bone buffer in end segments to ensure correct position

25/06/2010

Phase 3

* All previous changes

*Strain gage glue changed to similar 2 part epoxy high strain glue

* Pendulum test now with flesh fitted stopper bock removed from rig

* MCL and LCL string pot bushes made 1 mm longer, knee tibia block also modified 1
mm deeper to suit

* Sub assembly calibration loading changed from 325 to 400 Nm

* Stopper cable clearance 9mm for femur and 10.3mm for tibia

* Metal collars added to protective end caps to improve durability

14/07/2010

Phase 4

* All previous changes
*Removed neoprene from bone loading test

* Corridor change to reflect loading
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ange - Documentafion

HISTO

All changes are made through an ECO (Engineering Change Order) document
process. See appendix B for front page of ECO.

Before any drawing or documentation change can be implemented affected
departments must sign off to the change. The engineer responsible will either
initiate the ECO or check the action request.

Questions like mating parts, effect on performance, affect on process,
measurement change and affect to sales documents or manual are questioned.

The system will also check parts in process to ensure they are updated or
scrapped.

The reason for the change is recorded along with a detailed description of the
change and what there was before.

The ECO is given a log number and this is recorded on the drawing or the process
document. The drawing will also describe the change in the revision block and a
revision letter will go next to the change on the drawing so that it can be easily
identified.




» Humanetics reprocessed a pendulum and an
inverse test to look at affect on results

P See appendix C for full detail

» The moment and ligament channels were not
greatly affected but the accelerometer on
pendulum was. Therefore if considered necessary
(not an injury channel) it may be an idea to use
CFC 600 on accelerometers as their amplitude is
being reduced by the 180 filter.




Effecih ol CFC 180 - 600 filter classes Inverse

CFC 180 CFC 600

Parameter Description Result  _Result
Pre Impact Velocity 11.15 11.15
Peak Moment @ Tibia Gauge 1 242 88  243.52
Peak Moment @ Tibia Gauge 2 22958  229.06
Peak Moment @ Tibia Gauge 3 17864  178.29
Peak Moment @ Tibia Gauge 4 &0, 82 89 .65
Peak ACL Elongation 8.63 8.61
Peak MCL Elongation 18.13 18.10
Peak PCL Elongation 5.31 532
Temperature 21.80 21.80
Humidity 26.00 26.00




EIreerCRCI80 -> 600 filter classes pendulum

CFC 180 CFC 600

Parameter Description Result Result
Peak Acceleration at knee
Peak Moment @ Femur Gauge 1 182.68 182.67
Peak Moment @ Femur Gauge 2 133.62 133.63
Peak Moment @ Femur Gauge 3 86.50 B86.51
Peak Moment @ Tibia Gauge 1 250.98 250.99
Peak Moment @ Tibia Gauge 2 203.08 203.10
Peak Moment @ Tibia Gauge 3 155.38 155.39
Peak Moment @ Tibia Gauge 4 105.10 105.12
Peak ACL Elongation 9.89 8.89
Peak MCL Elongation 23.30 23.30
Peak LCL Elongation 2.04 2.04
Peak PCL Elongation 4.44 444
Temperature 21.40 21.40
Humidity 22 .00 22.00




4x 7 mm diameter holes could be drilled into
plastic front covers

Problem on this hole if accel is fitted
as wire will obstruct screw

Adding holes to the femur block would

prevent the need to remove cover to tighten screws.
However tibia block would still need to be

removed as accelerometer wire blocks access




al (PADI) Status

» Current manual is at issue C
» Manual will be updated after RR testing

» Known updates from |G not yet in manual
1.

2.
3.
4.
5.
6.

Guide lines on when to dismantle

Further maintenance guidelines

Torque update to 3 Nm (segment and shoulder screws)
Speed measurement???

Potential updates after round robin

Other issues?




Bone Batch | Bone Stiffness status |Changes and Comments Onboard Welght
latest known inside corridor DAS Y/N
Vinylester tibia high Pendulum test without flesh, buffer on rig. Tibia updated to BC
Vinylester Nov 2009. Refubished for RR 2012
5/12/2008 Polyester bones and no updates, has old terminal block --_
05/12/2008 SN03 mylester tibia high Sept Sept 2010 femur updated to Vinylester and knee block updated for BC
2009 new DAS arrangement. Refurbished for RR 2012
26/03/2009 [SNO4 Mid stiffness both bones inylester bones, Started grinding bones to meet mid bone corridor --
10/06/2003 |SNO5 B4andB5 TBC ___ |Bones updated March 2012 Y | ||




latest
known

inside corridor

*Strain gage glue changed to similar 2 part epxoy high strain glue as
old glue no longer available.

*Pendulum test now with flesh fitted buffer removed from rig.
*MCL and LCL string pot bushes made 1 mm longer.

*Sub assembly calibration loading changed from 325 to 400 Nm.
*Stopper cable clearance now 9 for femur and 10.3 for tibia.

*Metal collars added to protective end caps to improve durability.

25/06/2010 [DG0726 F B2, T B3 [Both bones high
24/06/2010 [DG1091 B2 Mid femur, mid to high tibia
28/06/2010 [DG1090 B2 Cross ref bone S/N to data

base

13.04

Failed MCL

13.06

failed MCL

13.02

failed ACL




Bone
Batch
latest

known

A sheet 3 (build level)

Bone Stiffness status |[Changes and Comments Onboard | Weight
inside corridor DASY/N
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Product Validation Report

Humanetics - Plymouth
ATD Certification Lab
47460 Galleon Drive

©) HUMANETICS

Plymouth, MI 48170

Cert ID:

Test ID: 240845.01
Test Date: 01/09/2012
Test Time: 10:46 AM

Product Validation Report

Humanetics - Plvmouth Cert ID:
HUMANETICS  ATD Certification Lab TestiD:  240945.03
Innavaotive Solufior 47460 Galleon Drive Test Date:  01/08/2012
Plymouth, MI 48170 Test Time: 10:46 AM

Test: Flex PLI-GTR, Leg Assembly, Inverse High Speed Impact

Test: Flex PLI-GTR, Leg Assembly, Inverse High Speed Impact

Customer: ENGINEERING R&D
Serial Numbar: DH-8331-3 Corridor Type: GTR Serial Number: DH-8331-3 Corridor Type: GTR
Part Condition: R&D Part Condition: R&D
Components Tested Components Tested
Part Description Part Serial Number Part Model Number Purchase Date Part Description Part Serial Number Part Model Number Purchase Date
Test Result Details Test Result Details
Parameter Description Tast Point Unit Low _ Result High Unit Rasult Parameter Description Test Point Unit Low _ Result High Unit Result
Pre Impact Welocity 0.00 1080 11156 11.30 misec Pass Pre |mpact Velocity 0.00 1080 1115 11.30 m/sec Pass
Peak Momeant @ Tibia Gauge 1 0.00 237.00 24288 277.00 N-m Pass Peak Moment @ Tibia Gauge 1 .00 237.00 243.52 277.00 N-m Pass
Peak Moment @ Tibia Gauge 2 0.00 223.00 22858 269.00 N-m Pass Peak Moment @ Tibia Gauge 2 0.00 223.00 229.06 269.00 N-m Pass
Peak Moment @ Tibia Gauge 3 0.00 176.00 178.64 20400 N-m Pass Peak Momant @ Tibia Gauge 3 0.00 176.00 178.29 204.00 N-m Pass
Peak Moment @ Tibia Gauge 4 0.00 98.00 9982 12000 N-m Pass Peak Moment @ Tibia Gauge 4 0.00 58.00 8985 120.00 N-m Pass
Peak ACL Elongation 0.00 850 863 10.50 mm Pass Peak ACL Elongation 0.00 850 B8&1 1050 mm Pass
Peak MCL Elangation 0.00 18.00 1813 23.00 mm Pass Peak MCL Elongation 0.00 18.00 18.10 23.00 mm Fass
Peak PCL Elongation 0.00 4850 &3 6.00 mm Pass Peak PCL Elongation 0.00 450 532 6.00 mm Pass
Temperature 0.00 18.00 21.90 2200 degC Pass Temperature 0.00 18.00 2190 2200 degC Pass
Humidity 0.00 1000 2600 7000 % Pass Humidity 0.00 1000 2600 7000 % Pass
Test Setup Details Test Setup Details
Channel _Channel Name S0 Cal Due Date Gain Class’ Channel Channel Name Sensor SN Axis  Cal Due Date Gain Filter Class
9 Velocity FlexVane Mone 04/15/2012 0.99 3000 | Nene 1 Welocity FlexVane Mone 04/15/2012 0.89 3000 Mone |
2 Tibla Gauge 1 DHS5255 TIBL Mx 1002412012 42.08 3000 180 2 Tibia Gauge 1 DHS5255 TIBL Mx 10/24/2012 45.08 3000 ‘600
3 Tibia Gauge 2 DH5255 TIBL Mx 1042412012 49,62 3000 180 3 Tibia Gauge 2 DH5255 TIBL Mx 10/24/2012 4962 3000 [/ 600
4 Tibia Gauge 3 DH5255 TIBL Mx 1012412012 49.66 3000 180 4 Tibia Gauge 3 DH5255 TIBL Mx 10/24/2012 49 66 3000 600
& Tibia Gauge 4 DH5255 TIBIL Mx 1042412012 50.06 3000 180 5 Tibia Gauge 4 DH5255 TIBL Mx 10/24/2012 50.06 3000 600
] ACL Paot 10093448 None 05262012 1.00 3000 180 -] ACL Pot 10083448 MNone 05/26/2012 1.00 3000 600
T MCL Pot 10103893 Mone 05/26/2012 1.00 3000 180 T MCL Pot 10103893 MNone 05/26/2012 1.00 3000 600
2 PCL Plot 11066518 MNone 07452012 1.01 3000 180 ] PCL Piot 11086518 Mone 0714/2012 1.01 3000 600
8 Probe Accel ADD3755 None 1212312012 49 88 3000 180 il Probe Accel ADO37T56 None 12/23/2012 4588 3000 B0O
10 Femur Gauge 1 DI4885 FEML Mx 10024F2012 80.74 3000 180 10 Femur Gauge 1 DI4865 FEML Mx 1072472012 50.74 3000 60O
1 Femur Guage 2 DI4865 FEML Mx 1002452012 50.85 3000 180 1 Femur Guage 2 Di4855 FEML Mx 1042412012 50.85 3000 600 |
14 Femur Guage 3 DI4865 FEML Mx 1001242012 50.53 3000 180 14 Fermur Guage 3 DI4865 FEML Mx 10/24/2012 50.53 3000 600
16 LCL Pot 10103884 Nane 05/26/2012 1.00 3000 180 16 LCL Pot 10103894 None 05/26/2012 1.00 3000 800/
15 Knee Accel FU1550002 None 05/07/2011 201.36 3000 180 15 Knee Accel FU1550002 None 05/0772011 201.36 3000 800
‘\LIII ﬂhll:'l'lfc‘s'
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Product Validation Report

Product Validation Report

Humanetics - Plvmouth Cert ID: i " o - th s
ATD Certification Lab Test ID: 4 01 umanetics - Flymou @ :
HU MANETICS 47460 Galleon Drive Test Date: 01/20/2012 HUMANETICS  ATDCertification Lab TestiD: 24134203
Plymouth, Ml 48170 Test Time: 04:24 PM AR tive Sclutions 47460 Galleon Drive Test Date:  01/20/2012
Plymouth, Mi 48170 Test Time: 04:24 PM
Test: Flex PLI-GTR, Leg Assembly, Pendulum Impact
Bhoic v P Test: Flex PLI-GTR, Leg Assembly, Pendulum Impact
Customer: ENGINEERING DEVELOPMENT =
Serial Number: DHg331-3 Corridor Type: GTR Customer: | CFCB00 -
Part Condition: R&D Serial Number: DHa331-3 Corridor Type: GTR
Part Condition: R&D
Components Tested
Part Description Part Serlal Number Part Model Number Purchase Date Components Tested
Part Description Part Serial Number Part Model Number Purchase Date
Test Result Details Tt el Gk
Parameter Description Test Point Unit Unit Result gof Hesuit e '_s L
Peak Acceleration at knee 0.00 a Pass _Parameter Description Test Point __ Unit
Peak Moment @ Femur Gauge 1 0.00 176.80 16268 M- Pass Peak Acceleration at knee 0.00
Peak Moment @ Femur Gauge 2 0.00 12119 13362 15810 N-m Pass Peak Moment @ Femur Gauge 1 0.00 89 1875 30 N-
Peak Moment @ Femur Gauge 3 0.00 8210 B650 10040 N-m Pass Peak Moment @ Femur Gauge 2 0.00 121.16 13363 15810 N-m Pass
Peak Moment @ Tibia Gauge 1 0.00 23500 250.98 272.00 N-m Pass Peak Moment @ Femur Gauge 3 0.00 B2.10 B551 10040 N-m Pass
Peak Mament @ Tibia Gauge 2 0.00 185.00 203.09 211.00 N-m Pass Peak Moment @ Tibia Gauga 1 kLo 23500 250.86 272.00 N-m Pass
Peak Moment @ Tibia Gauge 3 0.00 13500 15539 16000 N-m Pass Peak Moment @ Tibia Gauge 2 0.00 18500 20310 211.00 N-m Pass
Peak Moment @ Tibia Gauge 4 0.00 9400 10510 108.00 N-m Pass Peak Moment @ Tibia Gauge 3 0.00 13500 155.39 180.00 N-m Pass
Peak ACL Elengation 0,00 000 989 11.00 mm Pass Peak Moment @ Tibia Gauge 4 0.00 94.00 10512 108.00 N-m Pass
Peak MCL Elongation 0.00 2300 2330 2600 mm Pass Reak AGL Elongation 0.00 800 982 1100 mm Pass
Peak LCL Elongation 0.00 200 204 450 min Pass Peak MCL Elongation 0.00 23.00 2330 2600 mm Pass
Peak PCL Elongation 0.00 400 444 540 mm Pass Peak LCL Elongation 0.00 200 204 480 mm Pass
Teiriperature 0.0 2060 2140 2220 degC Pass Peak PCL Elongation 0.00 400 444 540 mm Pass
Humidity 0.00 1000 2200 7000 % Pass Temperature 0.00 2060 2140 2220 degC Pass
- Humidity 0.00 1000 2200 7000 % Pass
T::::::f : g:nilsl N SN_Axis __ Cal Due Dat Gai Filt ci Tt ietup i
annel Namea nsor Al Uue Date _I'I _nr Lﬂ
] ‘Accelerometer FU1550002 MNone  DB/D7/2011 48264 3000 18D thannel Chonnel Name nsorSN Axis  CalDueDate Gain__ Filter Class
2 Farktit Omion ASBE RN M it et i el i Lok 1 Accelerometer FU1550002 Mone  D&/07/2011 49254 3000 | 600
3 Femur Gauge 2 IAGHE FENL hiaegind.o i iseadl bl 2 Femur Gauge 1 DI48E5 FEML Mx 10/24/2012 49.09 3000 | 600
4 FemurGauge3 DI4BE5 FEML Mx 101242012 4967 3000 180 & famarCeme DMEGSFEMLMx 10242012 4962  3000. | €00
5 Tibia Gauge 1 DH5255 TIBI, Mx 1002472012 5007 3000 | 180 4 -FeiwiGaugn3 HMECSFEMLNE  oRdE0iz eI Xm0 | B0
&  Tibia Gauge 2 DH5255 TIBl, Mx 102412012 5029 3000 = 180 5 Ths e DHESSSTION Mx  Tnadiabia. 3001 3o | om
7 Tibia Gauge 3 DH5255 TIBL Mx 10/24/2012 4850 3000 | 180 §  ThiaBGaugs3d BHGZa0 TIRG M WEyANZ. 5020 3000, § 600
15 Tibia Gauge 4 DHS5255 TIBI Mx 10/24/2012 50.59 3000 180 7 Tibia Gauge 3 RHG205 TIBL, M 10R4/a012 49,50 000 | 800
) P TO0EAA4E.  Nans: /ORISR o S | as 15 Tibia Gauge 4 DHE255 TIBL Mx 1012412012 50,59 3000 | 60O
10 MCLPot 10103893  Nons  05/26/2012 101 e W 9 ACL Pat 10083448  None  05/26i2012 1.01 3000 60O
11 LCLPot 10103894  None 052622012 101 3000 | 180 Mo il o coRMlE et S AW
14 PCLPot 11066518 None  07/14/2012 100 3000 180 L 10 None,  Goewddr. LAl 20) (R0
Ed 14 PGLPot 11066518  None  07/14/2012 1.00 3000 60D/
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