


Appendix A. Test Conditions
[bookmark: _Toc456692004]Table A1. Matrix for CRS Misuse Series
	[bookmark: RANGE!A2:J35]TestID 
	Belt/
LA
	CRS
	Tether Tight FF/     Incline RF
	Harness clip y/n
	Belt/LA Looseness
	RF/FF
	Misroute/ wrong belt path y/n
	Harness Looseness

	Series 1

	NT1411
	LA
	Evenflo
	loose
	yes
	loose
	FF
	no
	loose

	NT1412
	LA
	Evenflo
	loose
	yes
	tight
	FF
	no
	tight

	NT1413
	LA
	Evenflo
	tight
	yes
	loose
	FF
	no
	tight

	NT1414
	LA
	Evenflo
	tight
	yes
	tight
	FF
	no
	loose

	NT1415
	LA
	Evenflo
	loose
	no
	loose
	FF
	yes
	tight

	NT1416
	LA
	Evenflo
	loose
	no
	tight
	FF
	yes
	loose

	NT1417
	LA
	Evenflo
	tight
	no
	loose
	FF
	yes
	loose

	NT1418
	LA
	Evenflo
	tight
	no
	tight
	FF
	yes
	tight

	NT1419
	LA
	Evenflo
	tight
	yes
	tight
	FF
	no
	tight

	NT1420
	LA
	Graco
	loose
	yes
	loose
	FF
	yes
	tight

	NT1421
	LA
	Graco
	loose
	yes
	tight
	FF
	yes
	loose

	NT1422
	LA
	Graco
	loose
	no
	loose
	FF
	no
	loose

	NT1423
	LA
	Graco
	loose
	no
	tight
	FF
	no
	tight

	NT1424
	belt
	Graco
	loose
	yes
	loose
	FF
	no
	tight

	NT1425
	belt
	Graco
	loose
	yes
	tight
	FF
	no
	loose

	NT1426
	belt
	Graco
	loose
	no
	loose
	FF
	yes
	loose

	NT1427
	belt
	Graco
	loose
	no
	tight
	FF
	yes
	tight

	NT1428
	belt
	Graco
	tight
	yes
	tight
	FF
	no
	tight

	NT1429
	belt
	Evenflo
	tight
	yes
	loose
	FF
	yes
	tight

	NT1430
	belt
	Evenflo
	tight
	yes
	tight
	FF
	yes
	loose

	NT1431
	belt
	Evenflo
	tight
	no
	loose
	FF
	no
	loose

	NT1432
	belt
	Evenflo
	tight
	no
	tight
	FF
	no
	tight

	NT1433
	belt
	Evenflo
	too upright
	yes
	loose
	RF
	yes
	loose

	NT1434
	belt
	Evenflo
	too upright
	yes
	tight
	RF
	yes
	tight

	NT1435
	belt
	Evenflo
	too upright
	no
	loose
	RF
	no
	tight

	NT1436
	belt
	Evenflo
	too upright
	no
	tight
	RF
	no
	loose

	NT1437
	belt
	Evenflo
	correct
	yes
	tight
	RF
	no
	tight

	NT1438
	belt
	Graco
	too reclined
	yes
	loose
	RF
	no
	loose

	NT1439
	belt
	Graco
	too reclined
	yes
	tight
	RF
	no
	tight

	NT1440*
	belt
	Graco
	too reclined
	no
	loose
	RF
	yes
	tight

	NT1441
	belt
	Graco
	too reclined
	no
	tight
	RF
	yes
	loose





	TestID 
	Belt/
LA
	CRS
	Tether Tight FF/     Incline RF
	Harness clip y/n
	Belt/LA Looseness
	RF/FF
	Misroute/ wrong belt path y/n
	Harness Looseness

	NT1442*
	LA
	Graco
	too reclined
	yes
	loose
	RF
	yes
	loose

	NT1443
	LA
	Graco
	too reclined
	yes
	tight
	RF
	yes
	tight

	NT1444
	LA
	Graco
	too reclined
	no
	loose
	RF
	no
	tight

	NT1445
	LA
	Graco
	too reclined
	no
	tight
	RF
	no
	loose

	NT1446
	LA
	Graco
	correct
	yes
	tight
	RF
	no
	tight

	Series 2

	NT1447
	belt
	Evenflo
	tight
	yes
	tight
	FF
	no
	tight

	NT1448
	belt
	Evenflo
	tight
	yes
	loose
	FF
	no
	tight

	NT1449
	belt
	Evenflo
	tight
	yes
	tight
	FF
	no
	loose

	NT1450
	belt
	Evenflo
	tight
	yes
	loose
	FF
	no
	loose

	NT1451
	belt
	Evenflo
	loose
	yes
	tight
	FF
	no
	tight

	NT1452
	belt
	Evenflo
	loose
	yes
	loose
	FF
	no
	tight

	NT1453
	belt
	Evenflo
	loose
	yes
	tight
	FF
	no
	loose

	NT1454
	belt
	Evenflo
	loose
	yes
	loose
	FF
	no
	loose

	NT1455
	belt
	Evenflo
	none
	yes
	tight
	FF
	no
	loose

	NT1456
	belt
	Evenflo
	none
	yes
	loose
	FF
	no
	tight

	NT1457
	belt
	Evenflo
	none
	yes
	loose
	FF
	no
	loose

	NT1458
	belt
	Evenflo
	none
	yes
	tight
	FF
	no
	tight

	NT1459
	belt
	Evenflo
	tight
	yes
	tight
	FF
	yes
	tight

	NT1460
	belt
	Dorel
	tight
	yes
	tight
	FF
	no
	tight

	NT1461
	belt
	Dorel
	loose
	yes
	loose
	FF
	no
	tight

	NT1462
	belt
	Dorel
	loose
	yes
	tight
	FF
	no
	loose

	NT1463
	belt
	Dorel
	tight
	yes
	loose
	FF
	no
	loose

	NT1464
	belt
	Dorel
	tight
	yes
	tight
	FF
	yes
	tight

	NT1465*
	belt
	Dorel
	correct
	yes
	tight
	RF
	yes
	tight

	NT1466
	belt
	Evenflo
	correct
	yes
	tight
	RF
	yes
	tight

	NT1501
	belt
	Dorel
	correct
	yes
	tight
	RF
	no
	tight



*Indicates tests where the CRS contacted the non-vehicle like portions of the test buck and spurious high head acceleration data were recorded. 


Appendix B: Test results
Table B1: Forward-facing test results

	Test ID
	HIC
(36 ms)
	Chest g
	Head Ex (mm)
	Knee Ex (mm)

	NT1411
	1065.1
	63.0
	774
	883

	NT1412
	736.6
	50.4
	641
	780

	NT1413
	543.6
	49.1
	603
	791

	NT1414
	550.4
	45.2
	594
	750

	NT1415
	957.7
	54.8
	717
	783

	NT1416
	1030.1
	51.1
	698
	700

	NT1417
	761.6
	50.5
	669
	738

	NT1418
	542.2
	44.8
	581
	665

	NT1419
	480.9
	41.6
	571
	736

	NT1420
	838.1
	68.3
	697
	813

	NT1421
	950.6
	60.6
	642
	730

	NT1422
	917.1
	68.3
	771
	857

	NT1423
	900.4
	51.1
	648
	760

	NT1424
	1026.8
	74.1
	694
	840

	NT1425
	820.8
	58.0
	657
	788

	NT1426
	1272.1
	76.3
	750
	846

	NT1427
	900
	59.7
	621
	720

	NT1428
	422
	46.1
	545
	685

	NT1429
	463.9
	46.1
	595
	738

	NT1430
	617.5
	47.5
	611
	691

	NT1431
	588.5
	54.2
	707
	816

	NT1432
	481
	42.2
	608
	744

	NT1447
	489.7
	45.2
	581
	767

	NT1448
	516.8
	48.3
	623
	803

	NT1449
	571.7
	47.4
	613
	766

	NT1450
	457.5
	60.4
	684
	837

	NT1451
	824
	55.6
	656
	806

	NT1452
	1073.5
	62
	716
	887

	NT1453
	1021.2
	60.8
	703
	826

	NT1454
	1062.2
	74.5
	791
	920

	NT1455
	1148.6
	58.3
	746
	814

	NT1456
	1309.5
	75.6
	813
	906

	NT1457
	1332.3
	77.2
	837
	919

	NT1458
	841.2
	59.4
	697
	816

	NT1459
	492.9
	41.6
	586
	693

	NT1460
	586.1
	42.5
	631
	657

	NT1461
	1130.2
	62.5
	808
	831

	NT1462
	732.3
	42.7
	710
	707

	NT1463
	508.3
	51.9
	761
	753

	NT1464
	670.4
	36.8
	644
	656



Table B2: Rear-facing test results
	Test ID
	HIC
(36 ms)
	Chest g
	Initial SB Angle (deg)
	Max SB Angle (deg)

	NT1433
	727.4
	40.3
	18.8
	115

	NT1434
	388.3
	35.5
	16.8
	126.6

	NT1435
	682.3
	53.9
	21.1
	47.45

	NT1436
	1136.5
	47.6
	22.0
	41.7

	NT1437
	806.6
	53.0
	32.1
	43.1

	NT1438
	1084.9
	74.4
	46.1
	61.9

	NT1439
	912.5
	61.0
	46.0
	58.7

	NT1440
	3547.7*
	76.0
	47.3
	120.8

	NT1441
	1294.8
	61.7
	47.6
	119.3

	NT1442
	3409.4*
	65.8
	52.7
	128.4

	NT1443
	1906.7
	48.7
	47.9
	126.3

	NT1444
	756.6
	62.6
	51.0
	64.5

	NT1445
	850.3
	57.6
	45.7
	64.09

	NT1446
	904.6
	56.8
	32.9
	52.93

	NT1465
	2635.3*
	68.5
	37.8
	131.9

	NT1466
	2171.0
	73.0
	31.7
	125.6

	NT1501
	783.1
	46.1
	36.4
	52.2





	(a)[image: ]
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[bookmark: _Ref456683742][bookmark: _Toc456696351]Figure B1. Knee excursion vs. head excursion in forward-facing tests by CRS (a), seatbelt vs. LATCH belt (b), chest clip use (c), and misrouting (d).
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[bookmark: _Ref456685963][bookmark: _Toc456696353]Figure B2. Chest acceleration vs. HIC in forward-facing tests by CRS (a), seatbelt vs. LATCH belt (b), chest clip use (c), and misrouting (d).
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[bookmark: _Ref456686350][bookmark: _Toc456696354]Figure B3. Chest acceleration vs. HIC in forward-facing tests by tether use (a), harness snugness (b), and installation tightness (c).
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[bookmark: _Ref456689050][bookmark: _Toc456696356]Figure B4. Maximum seatback rotation angle vs. initial seatback angle for rear-facing tests by CRS (a), seatbelt vs. LATCH belt (b), chest clip use (c), and misrouting (d).
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[bookmark: _Ref456689106][bookmark: _Toc456696357]Figure B5. Maximum seatback rotation angle vs. initial seatback angle for rear-facing tests by recline angle (a), harness snugness (b), and installation tightness (c).
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[bookmark: _Ref456689645][bookmark: _Toc456696358]Figure B6. Chest acceleration vs. HIC in rear-facing tests by CRS (a), seatbelt vs. LATCH belt (b), chest clip use (c), and misrouting (d).
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[bookmark: _Ref456689712][bookmark: _Toc456696359]Figure B7. Chest acceleration vs. HIC in rear-facing tests by recline angle (a), harness snugness (b), and installation tightness (c).
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Appendix A .  Test Conditions   Table A1.  Matrix for CRS Misuse Series  

TestID    Belt/   LA  CRS  Tether Tight  FF/     Incline  RF  Harnes s clip  y/n  Belt/LA  Looseness  RF/ FF  Misroute/  wrong belt  path y/n  Harness  Looseness  

Series 1  

NT1411  LA  Evenflo  loose  yes  loose  FF  no  loose  

NT1412  LA  Evenflo  loose  yes  tight  FF  no  tight  

NT1413  LA  Evenflo  tight  yes  loose  FF  no  tight  

NT1414  LA  Evenflo  tight  yes  tight  FF  no  loose  

NT1415  LA  Evenflo  loose  no  loose  FF  yes  tight  

NT1416  LA  Evenflo  loose  no  tight  FF  yes  loose  

NT1417  LA  Evenflo  tight  no  loose  FF  yes  loose  

NT1418  LA  Evenflo  tight  no  tight  FF  yes  tight  

NT1419  LA  Evenflo  tight  yes  tight  FF  no  tight  

NT1420  LA  Graco  loose  yes  loose  FF  yes  tight  

NT1421  LA  Graco  loose  yes  tight  FF  yes  loose  

NT1422  LA  Graco  loose  no  loose  FF  no  loose  

NT1423  LA  Graco  loose  no  tight  FF  no  tight  

NT1424  belt  Graco  loose  yes  loose  FF  no  tight  

NT1425  belt  Graco  loose  yes  tight  FF  no  loose  

NT1426  belt  Graco  loose  no  loose  FF  yes  loose  

NT1427  belt  Graco  loose  no  tight  FF  yes  tight  

NT1428  belt  Graco  tight  yes  tight  FF  no  tight  

NT1429  belt  Evenflo  tight  yes  loose  FF  yes  tight  

NT1430  belt  Evenflo  tight  yes  tight  FF  yes  loose  

NT1431  belt  Evenflo  tight  no  loose  FF  no  loose  

NT1432  belt  Evenflo  tight  no  tight  FF  no  tight  

NT1433  belt  Evenflo  too upright  yes  loose  RF  yes  loose  

NT1434  belt  Evenflo  too upright  yes  tight  RF  yes  tight  

NT1435  belt  Evenflo  too upright  no  loose  RF  no  tight  

NT1436  belt  Evenflo  too upright  no  tight  RF  no  loose  

NT1437  belt  Evenflo  correct  yes  tight  RF  no  tight  

NT1438  belt  Graco  too reclined  yes  loose  RF  no  loose  

NT1439  belt  Graco  too reclined  yes  tight  RF  no  tight  

NT1440*  belt  Graco  too reclined  no  loose  RF  yes  tight  

NT1441  belt  Graco  too reclined  no  tight  RF  yes  loose  

     

