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Introduction 
As defined by section 12 of the Motor Vehicle Safety Act, a Technical Standards 
Document (TSD) is a document that is published by the Minister, as provided for in the 
regulations, that adapts, or that reproduces in whole or in part in the official languages of 
Canada, an enactment of a foreign government or material produced by an international 
organization. The adaptations may include amendments to the content of the originating 
enactment or material. Furthermore, the Motor Vehicle Safety Regulations (MVSR) may 
contain provisions setting out that the provisions of the Regulations prevail over the 
provisions of the TSD in the case of inconsistency. Consequently, it is advisable to read a 
TSD in conjunction with the Act and its counterpart Regulation. As a guide, where the 
MVSR contains a provision that specifies additional requirements or removes requirements 
from the TSD, footnotes will refer the reader to that provision of the MVSR. 

TSDs are amended from time to time to include amendments made to the originating 
enactment or material, with adaptations as required. When the TSD is amended, a Notice of 
Revision is published in the Canada Gazette Part I.  All TSDs are assigned a revision 
number, with “Revision 0” designating the initial version. 

Identification of Changes 
Adaptations may be made that include amendments to the content of the originating 
enactment or material. Such adaptations are marked as follows:  

• Underlined text indicates text that is not part of the originating enactment or material and 
which therefore represents additional text in comparison to the originating text. 

• Struck out text is text reproduced from the originating enactment or material that has 
been deleted from the TSD and thus it is not to be read as part of the TSD nor as part of 
the material incorporated by reference into the MVSR. 

• “ CONTENT NOT REPRODUCED” informs the reader that the text of the 
corresponding provision of the originating enactment or material has not been reproduced 
in the TSD. 

Publication, Effective and Mandatory Compliance Dates 
The publication date is the date the TSD appears on the Transport Canada website. 

The effective date of an initial TSD (revision 0) is the date of coming into force of the 
provision of the MVSR that incorporates it by reference (the incorporating provision).    

Similarly, the effective date of a revised TSD (e.g. revision 1) that is accompanied by an 
amendment to the incorporating provision of the MVSR is the date of coming into force of 
the amended incorporating provision. 

The effective date of a revised TSD (e.g. revision 2) that is not accompanied by an 
amendment to the incorporating provision of the MVSR is the date of publication of the 
TSD. 



Ejection Mitigation TSD No. 226, Revision 0 

Effective: November 2, 
2016  
 ii 

The mandatory compliance date is the date upon which compliance with the requirements of 
the TSD is required by law. If the effective date and mandatory compliance date are 
different, a manufacturer may follow the requirements that were applicable before the 
effective date, or those of the TSD, until the mandatory compliance date.  

Official Version of Technical Standards Documents 
The PDF version is a replica of the TSD as published by the Department and is to be used for 
the purposes of legal interpretation and application. 
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S1  Scope and purpose 
This TSD standard establishes requirements for ejection mitigation systems to reduce the 
likelihood of complete and partial ejections of vehicle occupants through side windows 
during rollovers or side impact events. 

S2 [CONTENT NOT REPRODUCED] 

S3 Definitions 
Ejection impactor means a device specified in S7.1 of this TSD standard that is a component 
of the ejection mitigation test device and is the moving mass that strikes the ejection 
mitigation countermeasure. 

Ejection impactor targeting point means the intersection of the y-axis of the ejection 
headform and the outer surface of the ejection headform. 

Ejection mitigation countermeasure means a device or devices, except seat belts assemblies, 
integrated into the vehicle that reduce the likelihood of occupant ejection through a side 
window opening, and that requires no action by the occupant for activation. 

Ejection propulsion mechanism means a device that is a component of the ejection mitigation 
test device consisting of a mechanism capable of propelling the ejection impactor and 
constraining it to move along its axis or shaft. 

Limited-line manufacturer means a manufacturer that sells three or fewer carlines, as that 
term is defined in Chapter V, Title 49, part 583.4 of the Code of Federal Regulations 49 CFR 
583.4, in the United States during a production year. 

Modified roof means the replacement roof on a motor vehicle whose original roof has been 
removed, in part or in total, or a roof that has to be built over the driver's compartment in 
vehicles that did not have an original roof over the driver's compartment. 

Movable window means a daylight opening composed of glazing designed to be moved with 
respect to the vehicle or frame while the vehicle is in motion. 

Row means a set of one or more seats whose seat outlines do not overlap with the seat outline 
of any other seats, when all seats are adjusted to their rearmost normal riding or driving 
position, when viewed from the side. 

Seat outline means the outer limits of a seat projected laterally onto a vertical longitudinal 
vehicle plane. 

Side daylight opening means, other than a door opening, the locus of all points where a 
horizontal line, perpendicular to the vehicle vertical longitudinal plane, is tangent to the 
periphery of the opening. The periphery includes surfaces 100 millimeters inboard of the 
inside surface of the window glazing and 25 mm outboard of the outside surface of the side 
glazing. The periphery excludes the following: any flexible gasket material or weather 
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stripping used to create a waterproof seal between the glazing or door and the vehicle 
interior; grab handles used to facilitate occupant egress and ingress; and any part of a seat. 

Small manufacturer means an original vehicle manufacturer that produces or assembles 
fewer than 5,000 vehicles annually for sale in the United States. 

Target means the x-z plane projection of the ejection headform face as shown in Figure 1. 

Walk-in van means a special cargo/mail delivery vehicle that only has a driver designated 
seating position. The vehicle has a sliding (or folding) side door and a roof clearance that 
enables a person of medium stature to enter the passenger compartment area in an up-right 
position. 

Zero displacement plane means, a vertical plane parallel to the vehicle longitudinal centerline 
and tangent to the most outboard surface of the ejection headform when the headform is 
aligned with an impact target location and just touching the inside surface of a window 
covering the side daylight opening. 

S4 Phase-in, performance and other requirements 

S4.1   Phase-in requirements 

S4.1.1  Except as provided in S4.1.3 of this standard, a percentage of each manufacturer's 
vehicle production, as specified in S8 of this standard, manufactured on or after September 1, 
2013 to August 31, 2017, shall meet the requirements of S4.2. Vehicles that are not subject to 
the phase-in may be certified as meeting the requirements specified in this standard. 

S4.1.2  Except as provided in S4.1.3 of this section, each vehicle manufactured on or after 
September 1, 2017 must meet the requirements of S4.2 without use of advanced credits. 

S4.1.3   Exceptions from the phase-in; special allowances.  

(a) Vehicles produced by a small manufacturer and by a limited line manufacturer are not 
subject to S4.1.1 of this standard, but are subject to S4.1.2. 

(b) Vehicles that are altered (within the meaning of 49 CFR 567.7) before September 1, 
2018, after having been previously certified in accordance with part 567 of this 
chapter, and vehicles manufactured in two or more stages before September 1, 2018, 
are not required to meet the requirements of S4.2. Vehicles that are altered on or after 
September 1, 2018, and vehicles that are manufactured in two or more stages on or 
after September 1, 2018, must meet the requirements of S4.2. 

S4.2   Performance and other requirements 

S4.2.1  When the ejection propulsion mechanism propels the ejection impactor into the 
impact target locations of each side daylight opening of a vehicle according to the test 
procedures specified in S5 of this TSD standard, the most outboard surface of the ejection 
headform must not displace more than 100 millimeters beyond the zero displacement plane. 
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S4.2.1.1  No vehicle shall use movable glazing as the sole means of meeting the 
displacement limit of S4.2.1. 

S4.2.1.2  Vehicles with an ejection mitigation countermeasure that deploys in the event of a 
rollover must deploy the countermeasure for the side daylight opening being tested according 
to the procedure specified in S5 of this TSD standard. 

S4.2.1.3  If a side daylight opening contains no target locations, the impact test of S4.2.1 is 
not performed on that opening. 

S4.2.2  Vehicles that have an ejection mitigation countermeasure that deploys in the event of 
a rollover must have a monitoring system with a readiness indicator. The indicator shall 
monitor its own readiness and must be clearly visible from the driver's designated seating 
position. The same readiness indicator required by S4.5.2 of FMVSS No. 208 as published in 
the United States Code of Federal Regulations, Chapter V, Title 49, Part 571may be used to 
meet the requirement. A list of the elements of the system being monitored by the indicator 
shall be included with the information furnished in accordance with S4.2.3. 

S4.2.3   Written information 

(a) Vehicles with an ejection mitigation countermeasure that deploys in the event of a 
rollover must be described as such in the vehicle's owner manual or in other written 
information provided by the vehicle manufacturer to the consumer. 

(b) Vehicles that have an ejection mitigation countermeasure that deploys in the event of 
a rollover must include in written information a discussion of the readiness indicator 
required by S4.2.2, specifying a list of the elements of the system being monitored by 
the indicator, a discussion of the purpose and location of the telltale, and instructions 
to the consumer on the steps to take if the telltale is illuminated. 

S4.2.4   Technical Documentation. For vehicles that have an ejection mitigation 
countermeasure that deploys in the event of a rollover, the vehicle manufacturer must make 
available to the agency, upon request, the following information: A discussion of the sensor 
system used to deploy the countermeasure, including the pertinent inputs to the computer or 
calculations within the computer and how its algorithm uses that information to determine if 
the countermeasure should be deployed. 

S5 Test procedures 

S5.1  Demonstrate compliance with S4.2 of this TSD standard in accordance with the test 
procedures specified in this TSD standard, under the conditions of S6, using the equipment 
described in S7. In the impact test described by these procedures, target locations are 
identified (S5.2) and the zero displacement plane location is determined (S5.3). The glazing 
is pre-broken, fully retracted or removed prior to the impact test (S5.4). The countermeasure 
is deployed, if applicable, and an ejection impactor (see S7.1) strikes the countermeasure at 
the impact target locations, at the specified speeds and times (S5.5). The lateral displacement 
of the ejection impactor beyond the zero displacement plane is measured. 
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S5.2   Determination of impact target locations 

S5.2.1   Boundary of target location 

S5.2.1.1   Initial determination of offset line. Determine the location of an offset-line within 
the side daylight opening by projecting each point of the side daylight opening laterally onto 
a vehicle vertical longitudinal plane. Move each point by 25±2 mm towards the center of the 
side daylight opening projection and perpendicular to a line tangent to the projection at that 
point, while maintaining the point on a vehicle vertical longitudinal plane. 

S5.2.1.2   Rearmost limit of offset line 

(a) Seats fixed in a forward facing direction. Except as provided in S5.2.1.2(b), if an 
offset line extends rearward of a transverse vertical vehicle plane located behind the 
seating reference point at the distance specified in 5.2.1.2(a)(1) or (2), the transverse 
vertical vehicle plane defines the rearward edge of the offset line for the purposes of 
determining target locations. 

(1) For a vehicle with fewer than 3 rows—1,400 mm behind the rearmost SgRP. 

(2) For a vehicle with 3 or more rows—600 mm behind the 3rd row SgRP. 

(b) Seats not fixed in a forward facing direction. When the last row seat adjacent to the 
opening, in the case of a vehicle with fewer than 3 rows, or the 3rd row seat adjacent 
to the opening, in the case of a vehicle with 3 or more rows, is not fixed in the 
forward facing direction, the offset line may extend farther rearward than specified in 
S5.2.1.2(a) under the following conditions. With the seat in any non-forward facing 
orientation, the seat back set at an inclination position closest to the manufacturer's 
design seat back angle, and all other seat adjustments at any possible position of 
adjustment, determine the location of a vertical transverse vehicle plane located 
behind the portion of the seat rearmost in the vehicle, at the distance specified in 
5.2.1.2(b)(1) and (2). The boundary of target locations extends to this vertical plane if 
it is farther rearward than the plane determined in S5.2.1.2(a). 

(1) For a vehicle with fewer than 3 rows—1,400 mm behind the portion of the seat 
rearmost in the vehicle. 

(2) For a vehicle with 3 or more rows—600 mm behind the portion of the seat 
rearmost in the vehicle, for a seat in the 3rd row. 

(c) Vehicles with partitions or bulkheads. If a vehicle has a fixed traverse partition or 
bulkhead behind which there are no designated seating positions, a vertical transverse 
vehicle plane 25 mm forward of the most forward portion of the partition or bulkhead 
defines the rearward edge of the offset line for the purposes of determining target 
locations when said plane is forward of the limiting plane defined in S5.2.1.2(a) or 
(b). 
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S5.2.2   Preliminary target locations 

(a) To identify the impact target locations, the following procedures are performed with 
the x and z axes of the target, shown in Figure 1 (provided for illustration purposes), 
aligned within ±1 degree of the vehicle longitudinal and vertical axes, respectively, 
and the target y axis pointing in the outboard direction. 

(b) Place targets at any location inside the offset-line where the target is tangent to within 
±2 mm of the offset-line at just two or three points (see Figure 2) (figure provided for 
illustration purposes). 

S5.2.3   Determination of primary target locations. Divide the side daylight opening into four 
quadrants by passing a vertical line and a horizontal line, in a vehicle vertical longitudinal 
plane, through the geometric center of the side daylight opening. 

S5.2.3.1   Front windows. For any side daylight opening forward of the vehicle B-pillar, the 
primary quadrants are the forward-lower and rearward-upper. 

S5.2.3.2   Rear windows. For any side daylight opening rearward of the B-pillar, the primary 
quadrants are the forward-upper and rearward-lower. 

S5.2.3.3  If a primary quadrant contains only one target center, that target is the primary 
target for that quadrant ( see Figure 3) (figure provided for illustration purposes). If there is 
more than one target center in a primary quadrant, the primary target for that quadrant is the 
lowest target in a lower quadrant and the highest target in an upper quadrant. If there is a 
primary quadrant that does not contain a target center, the target center closest to the primary 
quadrant outline is the primary target. 

S5.2.4   Determination of secondary target locations 

S5.2.4.1   Front windows. Measure the horizontal distance between the centers of the primary 
targets. For a side daylight opening forward of the B-pillar, place one secondary target center 
rearward of the forward primary target by one-third of the horizontal distance between the 
primary target centers and tangent with upper portion of the offset-line. Place another 
secondary target center rearward of the forward primary target by two-thirds of the horizontal 
distance between the primary target centers and tangent with the lower portion of the offset-
line ( see figure 4) (figure provided for illustration purposes). 

S5.2.4.2   Rear windows. For side daylight openings rearward of the B-pillar, place one 
secondary target center rearward of the forward primary target by one-third of the horizontal 
distance between the primary target centers and tangent with lower portion of the offset-line. 
Place another secondary target center rearward of the forward primary target by two-thirds of 
the horizontal distance between the primary target centers and tangent with the upper portion 
of the offset-line ( see Figure 4) (figure provided for illustration purposes). 

S5.2.5   Target adjustment 

S5.2.5.1   Target elimination and reconstitution 
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S5.2.5.1.1   Target elimination. Determine the horizontal and vertical distance between the 
centers of the targets. If the minimum distance between the z axes of the targets is less than 
135 mm and the minimum distance between the x axes of the targets is less than 170 mm, 
eliminate the targets in the order of priority given in steps 1 through 4 of Table 1 (see Figure 
5, 5a and 5b) (figure provided for illustration purposes). In each case, both the z axes of the 
targets must be closer than 135 mm and x axes of the targets must be closer than 170 mm. If 
the minimum distance between the z axes of the targets is not less than 135 mm or the 
minimum distance between the x axes of the targets is not less than 170 mm, do not eliminate 
the target. Continue checking all the targets listed in steps 1 through 4 of Table 1. 

Table 1—Priority List of Target Distance To Be Checked Against Limits 

Step 
Measure distance from z 
axis to z axis and x axis to x 
axis for these targets 

Eliminate this target if distances between z 
axes of targets and x axes of targets are less 
than 135 mm and 170 mm, respectively 

1 Upper Secondary to Lower 
Secondary Upper Secondary. 

2 Upper Primary to Upper or 
Remaining Secondary Upper or Remaining Secondary. 

3 Lower Primary to Lower or 
Remaining Secondary Lower or Remaining Secondary. 

4 Upper Primary to Lower 
Primary Upper Primary. 

S5.2.5.1.2   Target reconstitution. If after following the procedure given in S5.2.5.1.1, there 
are only two targets remaining, determine the absolute distance between the centers of these 
targets. If this distance is greater than or equal to 360 mm, place a target such that its center 
bisects a line connecting the centers of the remaining targets. 

S5.2.5.2   Target reorientation—90 degree rotation. If after following the procedure given in 
S5.2.5.1 there are less than four targets in a side daylight opening, repeat the procedure in 5.2 
through 5.2.5.1.2, with a modification to S5.2 as follows. Reorient the target by rotating it 90 
degrees about the y axis of the target such that the target positive z axis is aligned within ±1 
degree of the vehicle longitudinal axis, pointing in the direction of the vehicle positive x axis 
(see Figures 5a and 5b) (figures provided for illustration purposes). If after performing the 
procedure in this section, the remaining targets exceed the number of targets determined with 
the original orientation of the target, the reoriented targets represent the final target locations 
for the side daylight opening. 
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S5.2.5.3   Target reorientation—incremental rotation. If after following the procedure given 
in S5.2.5.2 there are no targets in a side daylight opening, starting with the target in the 
position defined in S5.2.2(a), reorient the target by rotating it in 5 degree increments about 
the y axis of the target by rotating the target positive z axis toward the vehicle positive x axis. 
At each increment of rotation, attempt to fit the target within the offset line of the side 
daylight opening. At the first increment of rotation where the target will fit, place the target 
center as close as possible to the geometric center of the side daylight opening. If more than 
one position exists that is closest to the geometric center of the side daylight opening, select 
the lowest. 

S5.3   Determination of zero displacement plane 

The glazing covering the target location of the side daylight opening being tested is intact 
and in place in the case of fixed glazing and intact and fully closed in the case of movable 
glazing. With the ejection impactor targeting point aligned within ±2 mm of the center of any 
target location specified in S5.2, and with the ejection impactor on the inside of the vehicle, 
slowly move the impactor towards the window until contact is made with the interior of the 
glazing with no more than 20 N of pressure being applied to the window. The location of the 
most outboard surface of the headform establishes the zero displacement plane for this target 
location. 

S5.4   Window position and condition 

Subject to S5.5(b), prior to impact testing, the glazing covering the target location must be 
removed from the side daylight opening, fully retracted, or pre-broken according to the 
procedure in S5.4.1, at the vehicle manufacturer's option. 

S5.4.1   Window glazing pre-breaking procedure 

S5.4.1.1   Breakage pattern. Locate the geometric center of the side daylight opening, 
established in S5.2.3 of this TSD standard. Mark the outside surface of the window glazing in 
a horizontal and vertical grid of points separated by 75±2 mm with one point coincident 
within ±2 mm of the geometric center of the side daylight opening (see Figure 6) (figure 
provided for illustration purposes). Mark the inside surface of the window glazing in a 
horizontal and vertical grid of points separated by 75±2 mm with the entire grid horizontally 
offset by 37.5 ±2 mm from the grid of points on the outside of the glazing. 

S5.4.1.2   Breakage method 

(a) Start with the inside surface of the window and forward-most, lowest mark made as 
specified in S5.4.1.1 of this TSD standard. Use a center punch in this procedure. The 
punch tip has a 5 ±2 mm diameter prior to coming to a point. The spring is adjusted to 
require 150 ±25 N of force to activate the punch. Only once at each mark location, 
apply pressure to activate the spring in the center punch in a direction which is 
perpendicular to the tangent of the window surface at the point of contact, within ±10 
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degrees. Apply the pressure only once at each mark location, even if the glazing does 
not break or no hole results. 

(b) Use a 100 ±10 mm x 100 ±10 mm piece of plywood with a minimum thickness of 18 
mm as a reaction surface on the opposite side of the glazing to prevent to the extent 
possible the window surface from deforming by more than 10 mm when pressure is 
being applied to the hole-punch. 

(c) Continue the procedure with the center punch by moving rearward in the grid until 
the end of a row is reached. When the end of a row is reached, move to the forward-
most mark on the next higher row and continue the procedure. Continue in this 
pattern until the procedure is conducted at each marked location on the inside surface 
of the glazing. 

(d) Repeat the process on the outside surface of the window. 

(e) If punching a hole causes the glazing to disintegrate, halt the breakage procedure and 
proceed with the headform impact test. 

S5.5   Impact speeds and time delays 

The ejection impactor speeds specified below must be achieved after propulsion has ceased. 

(a) Vehicles with or without an ejection mitigation countermeasure that deploys in a 
rollover. For a vehicle with an ejection mitigation countermeasure that deploys in a 
rollover, using the ejection propulsion mechanism, propel the ejection impactor such 
that it first strikes the countermeasure, while aligned with any target location 
specified in S5.2 of this TSD standard, 1.5 ±0.1 seconds after activation of the 
ejection mitigation countermeasure that deploys in the event of a rollover, and at a 
speed of 20 ±0.5 km/h. For a vehicle without an ejection mitigation countermeasure 
that deploys in a rollover, propel the ejection impactor at any time such that it first 
strikes the countermeasure, while aligned with any target location specified in S5.2 of 
this TSD standard, at a speed of 20 ±0.5 km/h. 

(b) Vehicles with an ejection mitigation countermeasure that deploys in a rollover. For a 
vehicle with an ejection mitigation countermeasure that deploys in a rollover, remove 
or fully retract any movable glazing from the side daylight opening. Using the 
ejection propulsion mechanism, propel the ejection impactor such that it first strikes 
the countermeasure, while aligned with any target location specified in S5.2 of this 
TSD standard, 6.0 ±0.1 seconds after activation of an ejection mitigation 
countermeasure that deploys in the event of a rollover, and at a speed of 16 ±0.5 
km/h. 

(c) An ejection mitigation countermeasure that deploys in the event of a rollover is 
described as such in the vehicle's owner manual or in other written information 
provided by the vehicle manufacturer to the consumer. 
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S5.6   Ejection impactor orientation  

S5.6.1  If the targets for the side daylight opening being impacted were determined by the 
procedure specified in S5.2.2 through S5.2.5.1 only, the ejection impactor orientation is as 
follows. At the time of launch of the ejection impactor the x, y and z axes of the ejection 
headform must be aligned within ±1 degree of the vehicle longitudinal, transverse and 
vertical axes, respectively. 

S5.6.2  If the targets for the side daylight opening being impacted were determined by the 
procedure specified in S5.2.5.2, the ejection impactor orientation is as follows. At the time of 
launch the ejection impactor is rotated by 90 degrees about the ejection headform y axis, 
from the orientation specified in S5.6.1, resulting in the headform positive z axis pointing in 
the direction of the vehicle positive x axis. 

S5.6.3  If the targets for the side daylight opening being impacted were determined by the 
procedure specified in S5.2.5.3, the ejection impactor orientation is as follows. At the time of 
launch the ejection impactor is rotated about the y axis of the ejection headform by rotating 
the headform positive z axis towards the vehicle positive x axis, in the increment determined 
to be necessary in S5.2.5.3 to fit the target within the side daylight opening. 

S5.6.4  After any test, extend the ejection impactor to the zero plane and determine that x, y 
and z axes of the ejection headform remain aligned within ±1 degree of its orientation at 
launch as specified in S5.6.1—5.6.3. 

S6   General test conditions 

S6.1   Vehicle test attitude 

The vehicle is supported off its suspension at an attitude determined in accordance with 
S6.1(a) through (f). 

(a) The vehicle is loaded to its unloaded vehicle weight. 

(b) All tires are inflated to the manufacturer's specifications listed on the vehicle's tire 
placard. 

(c) Place vehicle on a level surface. 

(d) Pitch: Measure the sill angle of the driver door sill and mark where the angle is 
measured. 

(e) Roll: Mark a point on the vehicle body above the left and right front wheel wells. 
Determine the vertical height of these two points from the level surface. 

(f) Support the vehicle off its suspension such that the driver door sill angle is within ±1 
degree of that measured at the marked area in S6.1(d) and the vertical height 
difference of the two points marked in S6.1(e) is within ±5 mm of the vertical height 
difference determined in S6.1(e). 
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S6.2   Doors 

(a) Except as provided in S6.2(b) or S6.2(c), doors, including any rear hatchback or 
tailgate, are fully closed and latched but not locked. 

(b) During testing, any side door on the opposite side of the longitudinal centerline of the 
vehicle from the target to be impacted may be open or removed. 

(c) During testing, any rear hatchback or tailgate may be open or removed for testing any 
target. 

S6.3   Steering wheel, steering column, seats, grab handles, and 
exterior mirrors 

During targeting and testing, the steering wheel, steering column, seats, grab handles and 
exterior mirrors may be removed from the vehicle or adjusted to facilitate testing and/or 
provide an unobstructed path for headform travel through and beyond the vehicle. 

S6.4   Other vehicle components and structures 

During targeting and testing, interior vehicle components and vehicle structures other than 
specified in S6.2 and S6.3 may be removed or adjusted to the extent necessary to allow 
positioning of the ejection propulsion mechanism and provide an unobstructed path for the 
headform travel through and beyond the vehicle. 

S6.5   Temperature and humidity 

(a) During testing, the ambient temperature is between 18 degrees C. and 29 degrees C., 
at any relative humidity between 10 percent and 70 percent. 

(b) The headform specified in S7.1.1 of this TSD standard is exposed to the conditions 
specified in S6.5(a) for a continuous period not less than one hour, prior to the test. 

S7   Ejection mitigation test device specifications 
The ejection mitigation test device consists of an ejection impactor and ejection propulsion 
mechanism with the following specifications. The ability of a test device to meet these 
specifications may be determined outside of the vehicle. 

S7.1   Ejection impactor 

The ejection impactor consists of an ejection headform attached to a shaft. The ejection 
impactor has a mass of 18 kg ±0.05 kg. The shaft is parallel to the y axis of the headform. 

S7.1.1   Ejection headform dimensions. The ejection headform has the dimensions shown in 
Figure 1 and is depicted in the “Parts List; Ejection Mitigation Headform Drawing Package,” 
December 2010, and the “Parts List and Drawings; Ejection Mitigation Headform Drawing 
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Package,” December 2010 (incorporated by reference see the list at Chapter V, Title 49, part 
§ 571.5 paragraph (k) of the Code of Federal Regulations for the full citation). 

S7.2   Static deflection 

The ejection impactor targeting point must not deflect more than 20 mm in the x-z plane 
when a 981 N ±5 N force is applied in a vehicle vertical longitudinal plane, through the y 
axis of the headform and no more than 5 mm rear of the posterior surface of the headform. 
The force is applied once in each of the following headform axes: +z, −z, +x, −x. The static 
deflection measurement is made with the ejection impactor extended 400 mm outboard of the 
theoretical point of impact with the countermeasure and attached to the ejection propulsion 
mechanism, including any support frame and anchors. 

S7.3   Frictional characteristics 

(a) Measure the dynamic coefficient of friction of the ejection impactor and any 
associated bearings and bearing housing in a test ready orientation. Repeat the 
measurement in three more orientations with the ejection impactor and any associated 
bearings and bearing housing rotated 90, 180 and 270 degrees about the headform y 
axis. Perform the measurement five consecutive times at each orientation. 

(b) Measure the average force necessary to move the ejection impactor 200 mm rearward 
into the ejection propulsion mechanism at a rate of 50 (±13) mm per second, starting 
at a point 400 mm outboard of the theoretical point of impact with the 
countermeasure. Measure the force to an accuracy of ±5 N. The measurement 
excludes the force measured over the first 25 mm of travel and is recorded at a 
minimum frequency of 100 Hz. During the test a 100 kg ±0.5 kg mass is attached to 
the impactor with its center of gravity passing through the axis of motion of the 
impactor and no more than 5 mm rear of the posterior surface of the headform. 

(c) Take the five force level averages made at each impactor orientation in S7.3(a) and 
average them. Take the maximum of the force average values and divide by 9.81 
times the combined mass of the ejection impactor and mass added in S7.3(b). The 
resulting value must not exceed 0.25. 

S7.4   Targeting accuracy 

Determine that the ejection mitigation test device can deliver the ejection impactor targeting 
point through a zone defined by a cylinder with a 20 mm diameter and 100 mm length, when 
the ejection impactor is moving at the speed specified in S5.5. The projection of the long axis 
of the cylinder is normal to the target and passes through the target center. The long axis of 
the cylinder is bisected by a vehicle vertical longitudinal plane passing through the 
theoretical point of impact with the countermeasure. 
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S8 [CONTENT NOT REPRODUCED]  

 
Figure 1 – Ejection Headform Face 

 

 

Figure 2 



Ejection Mitigation TSD No. 226, Revision 0 

Effective: November 2, 
2016  
 13 

 

 

Figure 3 

 
Figure 4 
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Figure 5 
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Figure 5a 

 
Figure 5b 
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Figure 6 
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