INF GR / CRS-58-1

Draft Minutes - 58th Informal Group on Child Restraint System, OICA, Paris, on 19th of April, 2016
At the request of the Chair, Irina Dausse drafted the minutes. Please refer the comments to the Yoann Brunetiere. 

1. Welcome and Roll call (participants list joint + webex: Britta Schnottale, Marianne Hynd, Yoann Brunetiere)
2. Adoption of the agenda (CRS-58-01e), with modifications in blue
3. Validation of the minutes of the last meeting (CRS-56-09e): revised minutes approved.
4. Validation of a Geneva document for Phase II based on document “ECE/TRANS/WP.29/GRSP2016/04-Rev2” as modified during the 57th informal meeting and document “Rev2 23-3-2016 + TEG combined” including TSG proposals. These documents have been circulated to all by Irina

Proposal for the 02 series of amendments to Phase 2 of Regulation No. 129
5. TRL presentation : EC study

6. VTI presentation TSG point: discussed during rev 3
7. IFFSTAR presentation EEVC WG12

8. Humanetics presentation Q3

9. Carrycot: not discussed
10. Phase-out of regulation R44 ISOFIX: not discussed
11. Work on phase III: not discussed
12. Next meetings
12.1. June 9th, OICA office – Paris 9:30 AM  to 5:00 PM (To be modified)
on 22nd of June instead of 9th of June, Stuttgart airport; 9am-5pm (hours tbc)
12.2. On 13th September, BAST – Bergisch-Gladbach; 9am-16:30pm
13. A.O.B.
Point 4 of the agenda: 

Revision of doc GRSP-2016-04e-rev2-23-3-2016(002)  into rev3

1. Definition of isize boosters with isofix mandatory ? 

CLEPA:  insists it should be optional. No safety gain.

Chair: In an isize seating position : isofix anchorages , stowable because in some cases it doesn’t work. 

NL: We might find 3 types of boosters:

· Rigid isofix connectors  …

· Soft tethers which may later be called isofix…
· Without connectors

We have to clarify what we want on the market.

Marianne Hynd: for non-integral CRS, if isofix, they must be stowable. But this is optional. Isofix system will make a booster heavier, and load more the child if the isofix are not connected in a seating position. Thinks they must remain optional.

Dorel : in R44 there is no definition of connectors on boosters. How do we define a seat which respects everything (not universal? ).
Chair: if any fixation, then it must be isofix only. We don’t use flexible straps…

NL: we still have to change R44 
Dorel: define the scope of ph3 & ph4… ph3 need to define universal without isofix, only belted. It could help for booster “universal” but not isize. 

Chair: ph 3  =belted integral only => universal with child attached by harness only.

§ 2.11 : def isofix anchorage system => Have to specify that the isofix connectors must be as defined in R129 (rigid, etc…). , then Ok for optional isofix connectors.

Here ph2 = non-integral CRS

Principle Decision: optional isofix for isize boosters, which must be stowable, if existent. We have to use only isofix anchorage systems according to R129 . 2 tests with connected and without isofix connectors.
· Reg to clarify that if any CRS connectors, they must be compli
ant to isofix definition and those CRSs are to be tested in both ways (with & without isofix connected).

2. Labels:
Britax – CLEPA: requests to postpone draft label until June – July : provisions for labels marking for non-integral ECRS

Chair: that means postponing ph1 

NL+ Chair: § 4.7.3 comes from NL: impact shield which can be disassembled has to have a warning, and may be considered as a module.

Sweden: a system needs a shield. But without a shield, the system does not work anymore. 
Britax: please allow some time to review the label proposal. 

NL: already made a presentation in January. Would have appreciated remarks from CLEPA until now, to clarify the position for May GRSP. Requests to maintain the §4.7.3 in [ ] in the draft text.
[image: image1.png]473, Animpactshield that is not permanently attached to the chair shall have
a_permanently attached label to indicate the make and model of the
ECRS to whick it belongs. The minimum size of the label shall be 40 x 40
mm.]"





3. Moving § “uninterrupted size range”  in  § 6.1 , but wording ok.
Hans: configuration (height, type, HR upper than the gabarit, adjusting to the child) might be a lot of things.

Ph Beillas: range cannot be interrupted => resumes all
Marianne: why get out “converted”?
[image: image2.png]5422

The size range for which the Enhanced Child Restraint System has been
designed:
ECRS b i i o

shall accommodate anummcnup(:d mg: of child statures. ;hﬂ.eemge

Note: For example. a booster seat shall not accommodate children of 100
cm to 130 cm and then children of 140 cm to 150 cm with an

interruption™.





4. §6.1.1. : 
· CLEPA to reword that FF isize integral CRS with TT may be used in IUF isofix positions; for May GRSP

[image: image3.png]Enhanced Child Restraint Systems in the i-Size category are ferprimarily
designed for use in i-Size seating positions, when the Enhanced Child
Restraint Systems are fitted in conformity with the vehicle manufacturer's
instructions:

Integral forward-facing ECRS with top tether in the i-Size category can |
also be used in ISOFIX positions marked by the letters “TUF” in vehicle

‘handbook.

Other Child Restraint Systems in the i-Size category may be for use in
ISOFIX positions. in the same way that Child Restraint Systems in the
‘semi-universal category mav be for use in ISOFIX positions specified in

Regulation No.fH}”





Make clear it is the CRS manufacturer’s handbook: [image: image4.png]‘Enhanced Child Restraint Systems in the i-Size booster seat category are
primarily designed for use in all i-Size seating positions.

Enhanced Child Restraint Systems in the specific vehicle[SOFIX category
are for use in all ISOFIX positions and also in the luggage area, if the
restraints are fitted in conformity with the vehicle manufacturer's instructions.

Enhanced Child Restraint Systems in the specific vehicle booster seat
category are to be used according to manufacturer's instructions.”




5. Size range declaration:
Chair: has to declare the size range. Here, not to declare a booster <100cm.
[image: image5.png]6.1.3.3.

For non-integral Enhanced Child Restraint Systems, type approval shall
not be granted for a stature below 100 cm. Non-integral Enhanced Child
Restraint Systems shall not accommodate-be declared for use below a
stature below-of [00 em.

Booster seats shall insure lateral protection of the child as described in
paragraph 7.1.3.1.3. up to a stature of 135 cm.




Hans: CRS < 100cm = integral; with harness; then harness away + approval from non-integral. In one type approval. Comes back to the shield label (only from that stature).

Marianne: instead of accommodate => be declared.

Hans: also on the consumer’s handbook & CRS (see presentation from January 2016).

6.  § 6.3.2.1 + § 6.1.1

· CLEPA to reword
[image: image6.png]6.3.2.1. Internal geometric characteristics

The Technical Service conducting the approval tests shall verify that the
internal dimensions of the Child Restraint System conform to the
requirements of Annex 18. & his the- declared by-th
smessfactures. Tthe minimum dimensions for shoulder breadth, hip breadth
andssitting heightshall be fulfilled simultancously for any size within the size
‘range declared by the manufacturer. together-for. Integral elossof Enhanced
Child Restraint System shall also fulfil -+ith the minimum and maximum
dimensions of shoulder height. - integral ECRS for any size within fh size

range declared by the manufacturer.
[In addition. the Technical Service shall verify that an impact shield. if
present. is capable of being adjusted to fit children across the full size

range declared by the manufacturer. This shall be assessed using
dummies that correspond to the limits of the size range.]”





7. § 6.6.3.1. agreed:
[image: image7.png]Paragraph 6.6.3.1.. amend to read: TSG

6.6.3.1 The child restraint shall be tested as
point during the whole test shall the manikin be fully ejected fmm lhc device,
in addition whenthe test seat is in the upside down position the manikin's

‘head shall not move more than 300 mm fromits original positionin a vertical
direction relative to the testseat. once the applied load has been removed.





8. § 6.6.4.3.1: head & chest acceleration thresholds included (then later in the minutes, the complete table)
Point 8 of the agenda: 
Paul Lemman - Humanetics presentation: Q3 
[image: image8.png]Q3 scapula to rib cage contact

Daimler is using the Q3 dummy in full scale crash tests
In tests with the Q3 dummy contact interactions between the scapula and the rib cage are observed
This results in noise on the rib accelerations

+ Issue was reported to German AKS group in April 2015 and discussed with Humanetics over the past period

DaimeraG Harti, 2016.03.04




[image: image9.png]Q3 versus Q6 scapula

- As recommended by Daimler Humanetics compared the O3 design against the Q6 design
+ The Q6 has 13 mm more clearance between scapula and rib cage.
+ The Q3 seems to have a more natural shape of the scapula while in the Q6 it is reduced in size.

+ No documentation was found on the reasoning for this but when checking with the design engineers this was
related to risk for contact in the Q6

Damler G Herthed, 2016.03.08.




[image: image10.png]Recommendation

+ Itis recommended to take off 1.5 mm from the lower end of the 03 scapula

« This will maintain the same seating position of the dummy while generating a clearance with the rib cage of 16.5 mm
which is more in line with Q6

+ Minor mass change of about 1 gram on each side

+ Changes to be included in Q3 dummy drawing package to be updated by Mid 2016 related to items like APTS sensor
and hip-liner

Damler G Herthed, 2016.03.08.




[image: image11.png]Drawing updated Scapula





[image: image12.png]Q3 Hip Cup Issue

)
/A

Original Q dummies design used Ureol (brand
name of Poly Urethane systems) plastic type
This material was banned under REACH

Alternative material identified and introduced
in 2012

o Thermoset material
o Similar density and higher strength

o Less failures on parts like thorax and clavicle
reported but

Issues with hip cups

o Reports on femur ball releasing from cups (leg
separates from dummy)

o Withold Ureol hip cups failures observed after
50+ tests

o Withreplacement material failures more
frequently observed





[image: image13.png]Q3 Hip Cup - Proposed Solution

In the field aluminium hip cups from
Q6 are being used on the Q3 dummy

Identical fit but

o Q3 drawing package specifies plastic
material

o Approximately 20 grams mass
difference

ADAC is currently running Q3 tests
using the Aluminum hip cups

o Noissues reported after large
number of tests

- e
a3 )

Plastic

hip cups ostaron a
Q6

Aluminu Vat 4 a
mhp N7 M

cups





[image: image14.png]Currently various changes in lower torso are being
introduced to the Q3 dummy

o Adding APTS sensors
o Updating abdomen to install APTS
o Adding hip liners

Q3 Drawing package related to these changes to be =
updated by Mid 2016

Humanetics proposes to include the aluminum hip .
cups in this update S

Humanetics also proposes to update the Q3 scapula’s





· The IG decides to use Humanetics reccomendations.
Point 7 of the agenda: 
Ph Beillas – EEVC draft results on Q dummies presentation
[image: image15.png]EEVC WG 12 & Q dummies

Terms of Reference from EEVC Steering Committee (SC)
D1: Q10 in frontal impact (incl. thorax and abdo).
Approved SC. Doc 642. Online.

D2: Q10 in side impact. Approved SC. Doc 646. Online
D3: Thorax and abdomen injury assessment with Q
dummies. Draft finalized. To be submitted to SC. Doc
661. 72 pages, 6 sections.

— Aims and Terms of Reference

— Summary accident data

— Abdominal sensors for Q1.5 to Q6

— Thoracic injury criteria

— Interactions with shoulder and lap belt

— Summary conclusions and recommendations




Draft reccomendations:

+ 200g for Q10; 100g Q6? 

[image: image16.png]D3 summary of recommendations
(abdomen & submarining)

* Finalize APTS & abdomen design keeping in mind the
biofidelity requirements and, if needed, update the
certification procedure to better control the variability

— Current final version: lighter moulded abdomen

* Implement APTS in Q dummies for regulatory testing
both for integral and non-integral CRS.

* Concerning injury thresholds: implement a threshold
around 1 bar pressure to distinguish between
acceptable and non-acceptable abdominal penetration

— For Q1.5: level should be further evaluated as biomechanical
evidence and number of test results is limited in comparison
to Q3 and Q6 and to some extent the Q10.




[image: image17.png]D3 summary of recommendations
(abdomen & submarining)

* Q6 hip liner (insert) provided by Humanetics is effective
to avoid unrealistic belt entrapment that prevents
submarining behaviour with this dummy and is
recommended to use in regulatory tests.

— Q3 and Q10: Equivalent production-ready versions available.
As soon as these inserts are positively evaluated, it is
recommended to use these parts in regulatory tests as well.

* An adequate installation procedure should be used to
evaluate protection from submarining in frontal impact
tests with non-integral child restraint systems. The
UMTRI installation procedure is recommended as it was
shown to be effective for Q3, Q6 and Q10 dummies.




[image: image18.png]D3 summary of recommendations
(thorax and diagonal belt)

* For chest deflection, initial recommendations for
injury thresholds are available taking the AIS > 4
threshold values from Table 13.

S0%riskAlS>4 | Q0" | Q1 | Q15 | Q3 | Q6 | Qi0 IHilsoth |
Deflection{mm) 235 305 316 341 37.7 431 64.3
Compression (%) 28.0 28.0 28.0 279 278 291

Deflection based on Mertz et al. (2003). Compression use depth from CANDAT or Hlll spec. *cannot be measured

* Considering assumptions made to select these values,
they should be evaluated for the specific applications
in which the dummies are to be used, separating
integral CRS — for which no significant issues with the
dummy kinematic behaviour was put forward — from
belted configurations.




[image: image19.png]D3 summary of recommendations
(thorax and diagonal belt)

* Belted configurations:

— due to issues with diagonal belt interactions, value and
feasibility of adopting such chest deflection values as the
only assessment of the chest loading in R129 Phase 2
remains to be proven. Recommended to continue
research to improve diagonal belt interactions for Q3 and
Q6. In particular, belt slippage towards the neck should be
reduced.

— In the meantime, until such issues are fixed, assuming
that chest acceleration is kept as an injury criteria in that
configuration, use chest deflection in addition to prevent
strategies where the deformable ribcage of the dummy
would be excessively compressed to lower the
acceleration or other injury metric.




Discussion: 

· AIS4 was considered more representative of submarining and chosen type of injuries. As an initial configurations. The group has to provide IRC, not thresholds.

· AIS3: not enough numbers. 

Diagonal belt not appropriate  (high level…).

· Reccommendation is to review the numbers used.
· Hans: the monitoring data should be available on demand in Europe; other CP . 

· Conclusion: We had the presentation of draft EEVC . We have to analyse then review the table and ask GRSP how to manage the monitoring of these data.
Point 5 of the agenda: 
Mark Pitcher - TRL presentation – E.C. study
[image: image20.png]Background

Work has been conducted on behalf of the European
Commission to investigate and validate proposals for
Phase 2 of Regulation 129

= Phase 2 - “non-integral” child restraint systems, where a
child is positioned on a child seat, but essentially wearing
the vehicle seat belt

Key injury mechanisms for non-integral seats are:
= Head contact
= Chest loading
= Abdomen loading

Head accelerations & excursions measured as in Phase 1

= Abdomen and chest limits proposed but not validated in
R129 test environment

Page *3





[image: image21.png]Abdomen Loading — Objective

Propose solutions that improve the capacity of UN Regulation 129
to differentiate between non-integral child restraint systems

Abdomen Tools

= Validate a solution for preventing penetration of
the lap part of the seat belt into the gap
between the legs and the pelvis (and its
implications for the assessment of abdomen
injury protection)

= Validate proposed injury criterion:
= Q10 - 1.2 bar
= Q6 - 1.2 bar N
= Q3 -1.2bar

Page =4




[image: image22.png]Abdomen Loading — Tool Recommendations

Q-Series dummies should be used Q-series dummies should be used

with Humanetics hip liners to with Humanetics abdomens with
prevent belt entrapment moulded slots for APTS

saﬁig;liehger exists & was Q10 used 50mm APTS

Q3/Q6 used 40mm APTS

Q3/Q10 in development
(validation still required)

Page*5




[image: image23.png]Abdomen Loading — Test Condition Recommendation

Test conditions had an influence on submarining:

UMTRI seating
procedure:

Dummy initially
slouched &
Belt tension ~15N

Q10 Q6 Q3

R129

R120+ Pulse v Y _
UMTRI seating Y Y _
R129+ Pulse & UMTRI % Y Y

Conclusion: R129+ & UMTRI - All 3 dummies submarined




[image: image24.png]Abdomen Loading - Injury Criterion Recommendations

Submarining was observed with various pressure measurements:

Minimum pressure (bar)

meastiediwher 1.32/1.40 0.93/0.93 1.06/ 0.95
Subrnarlnlng occurs

(Left / Right)

Recommendation: Q10 - 1.2 bar
Q3/Q6 - submarining can occur & sensors
measure less than 1.2 bar

Page +7 Recommend lower limit to 1 bar ‘Am@l’




[image: image25.png]Abdomen Loading — Retow GrétetadioRe fonmi@Sdations

= Risk of AIS 3+ abdomen injury, created from Beillas (2012a) data

09
o8
07

08

Risk of AIS 3+ abdomen injury
AlS

o e
0010203040506070809 1 11

Page * 9




[image: image26.png]Chest loading — Objective

Propose solutions that improve the capacity of UN Regulation 129
to differentiate between non-integral child restraint systems

= Validate a solution for preventing movement of
the diagonal part of the seat belt towards the
neck (and its implications for the assessment of
chest injury protection)

Injury Thresholds

= Validate proposed injury criterion:
©QL0-56mm *
= Q6 - 56 mm
= Q3 - 40 mm

= Investigate setting threshold for clavicle sensor

Page = 10




[image: image27.png]Chest Loading — Q10 Recommendation

7,1
Seat belt remains on the shoulder of dummy (no
slippage)

Dummy is able to detect poor belt path as one sensor
is severely loaded

= Q10 is able to measure at least 56 mm deflection

= Proposed limit of 56 mm appears appropriate

Page * 11





[image: image28.png]Chest Loading - Q3/Q6 Recommendation

Seat belt slips towards neck

Chest deflection sensor reaches physical limit before
40 or 56 mm (respectively for Q3/Q6)

Clavicle sensor detects upper ribcage loading but also
reaches physical limit

Conclusion: Q3/Q6 limits not appropriate

Improvements to dummy design are
required to improve seat belt
interaction

Page * 12





[image: image29.png]Chest loading — Short Term Recommendation
Torso static belt path assessment based on IIHS method

Use for Q3, Q6 & Q10

Too close to neck Ok Too wide

o X v x (L




[image: image30.png]Chest loading - Recommendations for R129

= Dummy & instrumentation:
= Q3/Q6 seat belt slips towards neck

= Chest or Clavicle deflection bottoms out before
limit can be reached

= Chest loading thresholds:
= Q10 use 56 mm

Q3/Q6 threshold will need validating once dummy
design is revised

= Torso static belt path assessment should be conducted
in short term to ensure poor belt routing is avoided

Page = 14




[image: image31.png]Summary - Recommendations

For evaluating non-integral CRSs in R129

Abdomen Loading Chest Loading

= Use Q-Series dummies with hip liner | = Q10 limit seems reasonable
* Q3 & Q10 inserts — Expected 2016

= Q3 & Q6 thresholds, not realistic
= UMTRI installation method should be

used = Ideally Q3 & Q6 need redesign to
= More realistic seating position avoid belt slippage and allow robust
= Better differentiation in detecting assessment of chest injury risk
abdomen loading
= R129+ pulse should be used = In short term a static belt path
assessment could be a solution to
= 1.2 bar limit seems only applicable ensure poor belt routing is avoided
for Q10

= For Q3 & Q6 limit should be revised
to 20% risk of injury (1 bar)

an

Page * 15




· Humanetics: 

· UMTRI seating position is also used by ENCAP, so it is an existing procedure

· Hip liners – not been tested yet by TRL

· Page 7: why 20% IRC : because also for head was 20%

· 56mm limit : do we reach 56 or is it physical limit of the dummy? (Seb)

· No belt slip for Q10 

Note: If it works well in pure frontal impact; it doesn’t mean that we could use the same limits for different test configurations.
· Kinematics of the dummy makes that the Q3 did not slip under the belt until the most severe pulse was used. 

· Q3 is less prone to submarining, which should not be the case for real children. The bigger pulse is a way to make the submarining happen for this dummy. 
· CLEPA needs some time to analyse the presentation
· Pulse + : one advantage is to see the submarining.
· Can we see if smth is discriminant ?
· We use for size range between 100 & 105cm : Q3

· The Q6 will allways be used for this booster seat

· Bench parameters will also affect dummy behaviour

· Limits for Q3 & Q6 ; uncertainty of the method; 

· Dinos: this is a poor CRS; so before using the findings of this CRS ; rises the child, the angle of the belt…is it generalisable? 

Chair: how to improve ? UMTRI seat pos is a good way to test.

Dinos: is this UMTRI set pos reproducible? 

Ph Beillas: is it used in ENCAP or USNCAP ? discuss with them

Conclusion: today we have a text which is not perfect but we can use it until we modify it. We know that we miss smth. For bad products, it autorises submarining in Q6 & Q10. Improve the belt positioning, it’s possible. If we want to modify the pulse, we have to review all the criteria thresholds…
TRL: Humanetics also tries to improve the “slouch” of the Q10. 20mm block, which is not much. 

NL: do we have a reproducible method ? 

Chair: How to integrate this proposal in the text? 

We have an official doc inUNO. How can we improve it “short term”?  Until now, no experience with ph2 R129, because not official? 
EC: not ok to vote the Q3 usage if the submarining is nok. Include the Q10, Q6 but not Q3. Pulses might be even higher in the future…

Chair: Accidentology shows that it’s not the pulse which makes the highest risk, but the misuse. Consumer test & minimum reg limits should be different. A higher pulse means heavier, bigger, more expensive CRSs. If we don’t release now the ph2, we don’t have the lateral protection, etc…Of course, more improvements will arrive.
Concerning the submarining, these non-integral CRS will also be tested with Q6 & be thrown out if nok.

Following discussions: 
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[image: image33.png]Fit load cell 1 to the outboard position as shown Figure labeve. Install the
Enhanced Child Restraint System in the correct position. If a lock-off devi
fitted to the Enhanced Child Restraint System and acts upon the diagonal belt,
place load cell 2 at a convenient position behind the Enhanced Child Restraint
System between the lock-off device and the buckle as shown above. If no lock-
off device is fitted or. vice is ¢ 1t the buckle,

load cell_at a_convenient position beftween the pillar loop and the Enhanced.
Child Restraint System.

Adjust the lap portion of the reference belt to achieve a tension load of 50X
15N+ SN3N at load cell 1. Make a chalk mark on the webbing where it passes
through the simulated buckle.

While maintaining the belt at this position, adjust the diagonal to achieve a
tension of SON-15N = 53-3N at load cell 2 by either locking the webbing at the
Enhanced Child Restraint System webbing locker or by pulling the belt
between the belt clamping mechanism and the standard retractor. If the
tension in load cell 2 is achieved by pulling the belt between the clamping
‘mechanism and the retractor, the clamping mechanism shall now be locked.





· Clarify that a booster should be tested with a Q3 but also with Q6 to take into account the possible submarining behaviour:
[image: image34.png]"7.13.6.  Size indication

The dynamic tests shall be conducted with the largest dummy and the
smallest dummy as defined in the following tables according to the size range
indicated by the manufacturer for the Enhanced Child Restraint System.

Table 7

Selection criteria for the dummy according to the range

Size range
tndtcatton (incm)

<60 | 60<xs75 | 75<xs87|87<xs105 | 105<xs15

125
[ Qio

Dummy Q Q1 Q1s Q32

2ECRS shall not be approved only on the base 0f Q3 test results in nop jategral configumation





· Adoption of TSG modifications:
[image: image35.png](B)  Andany failure or breakage

_()—Thefollowing dummy-eriteria: HIC; Head acceleration 3-ms; Upper
neclctensionforee; Upper neck moment; Thorax chestdefleetiont and
§—The lap-belt-foree:

(B)  The following dummy criteria: HPIC, Head acceleration Cumd3ms, Upper neck

tension force, Upper neck moment, Chestacceleration Cum3ms, Chest deflection;

Abdominal Pressure (in frontal impact) and

(i) Adult Seat belt bench installation forces




· Insert a requirement for geometry check of diagonal belt path on the chest (Humanetics grid) (in § installation of the dummy for dynamic test) and send to an annex with TRL proposal:
CLEPA requests to check the proposal before inserting it => for September

· Chair: If we miss 15th of September, then we miss the December 2016.
[image: image36.png]Prior to takng the Measurements ensure the dummy SUR SIS 8pPropnately over the
dummy. The 1R-TRAGC bolt should be aligned with the hole in the front of the grid sut.
Creases in the suit should be removed.

Installthe dummy and chld restraint on the test bench using the methad described in
713822

1.1 Torso Belt Path Assessment
The distance betwsenthe reference point andthe nsarest edge of the diagonal sectien of
the seat belt should be measured.

“The reference points for each dummy are shown in Figure 1. This is based on a right-
hand side B-pillr, referance points should be mirrored for set-ups with loft-hand side
Bepillrs.

The belt path should be measured in two places, at the upper point closest to the
shoulder and the lowest poirt close to the waist.

KA 7

: . . pmy
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Figure 1 Grid suittorso refarence points.

i
Lna: fj’

@ 3 Qi
Figure 2: Grid suitlap reference points

2 Belt Path Criteria
21 Torso Belt Path
The messurements tsken using the method described in 1.1 must be within the ranges
chown in Table 1.
Table 1: Torso seatbalt position critaria

a0 110< x <145 WA x <100

[ 105< x <130 x <140 wa

03 To be defined when sut s available
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