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2021 FSAE Structural Equivalency Spreadsheet (SES), includes Impact Attenuator Document (IAD) Steel Tube 1.8 EV tab To N/A For IC

There are two versions of the 2020-2021 SES: Steel Tube and Monocogue/Hybrid/Non-Ferrous.

Aluminum equivalance may be used in the Steel Tube SES for Anti-Intrusion, EV Rear Impact, or Accumulator Containers and Mounting.

Steel can be used for any part of the frame in the Monocogue/Hybrid/Non-Ferrous SES.

F.3.4.2 - Any and all steel grades are assigned the same material properties. No matenal properties for different grades may be used in the SES.

Teams using multiple chassis in one season: Comment below the SES submission with a link to the SES for the second chassis, before the Action Deadline.

Only cells of this color can be edited. Enter all values as positive numerals.
Drop down options can be identified by the heavy border. Delete will clear the entry. |

Each entry, each category, each tab, and the entire sheet are coded as one of the following: CHECK N/A

The status of some cells depends on entries in other cells.

Keep a copy of the rules open to reference rule numbers directly while filling out the SES.

Read the additional guidance on the right side of the sheet.

Fill'in all msections on ALL TABS. Start with any drop downs in the top left corner of each tab.

Replace example images with your own clear, undistorted CAD, showing all required dimensions in a moderate filesize. Each SES file 26Mb max.

F.2.2.1 SES forms must be completed and submitted by all teams no later than the date specified in the Action Deadlines on the specific event website.

DR.3.2.1 Submission of late, blank, incomplete, or previous car's SES will incur a competition point penalty.

DR.3.1.2b Do not submit an updated document after the deadline without having the previous document rejected.

DR.3.1.2b Submit a comment requesting a rejection on your team's SES page on fsasonline.com.

DR.3.1.3 Please respond quickly to requests for revisions or clarifications. Submissions or comments on FSAEonline.com will send a notification to your reviewer.
IN.8.1 Bring an ELECTRONIC copy of the approved SES to Tech Inspection. It is your responsibility to bring a functioning, charged tablet or laptop. Bring backups.
IN.1.4 Approval of an SES does not guarantee passing Tech Inspection. The final decision about all designs will be made at Tech Inspection.
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Overall Ready to submit forreview?

F.3.1-4 Tube Chassis AMNK BLUE: NO. BLANK ENTRY. INCOMPLETE. CHECK ALL TABS.
F.10-11 EV Accumulator AMNK This will not change until all required entries are filled out. Check all tabs.
F.8.4 Impact Attenuator ANK Incomplete submissions will incur a penalty.

-.3.5, F.4, F.8.4 Materials
F.3.2.2 Welded Inserts
F.5.10 Bolted Members
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YELLOW: YES. CHECK ADDITIONAL EQUIVALENCIES.
Some entries reguire additional tubes or documentation.
Once these are added, document is ready for review.
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Anti-Intrusion and Front Bulkhead

BLANK Anti-Intrusion and Front Bulkhead
Include all required dimensions.

BLANK The Front Bulkhead shape may be more complex than this example.

F.8.2.1 Anti-Intrusion Plate (Al) material:| _Steel |
Steel: 1.5mm (0.060in), Aluminum: 4.0mm (.157i : mm Total Width
BLANK
F.8.2.3 Al Attachment:| Welded | o A bolted Anti Intrusion plate
Al plate must at least reach the centerline of Front Bulkhead tubes. reaches the perimeter of the
At least half the perimeter must be we_\deq: % bulkhead. At least 8 x Smm
Shortestweid »= 2mm thin: m Diagonal if (5/16in) T.8.2 bolts are used.
BLANK. Total required. Minimum spacing SOmm (2in).

F.6.1  Front Bulkhead (FB) Mini ] Tube Used Height O

F.3.2.1 Example: 25.4mm x 1.6mm round Size B Round Bolt

F.3.4.1 Wall thickness: 1.2 mm

Quter Diameter (0D): 25 mm Spacing
Wall thickness: 1.2 mm o
Outer Diameter (OD):  25.0 mm If using tabs for mounting,
Tube cross sectional area (A): 114 mm”"2 ANK see EV tab for brace web &
Tube secend moment of inertia (): 8508 mm*4 ANK Weld | length diagram.
F.8.2.3b Locate Al bolts through FB tube inserts or on tabs:| Centerline Inserts N/A Spacing o)
Maximum Fastener centerline offset from tube surface: mm
Brace web thickness parallel to fastener shear plane: mm Weld Length

F.3.4.2 Fastener shear plane brace length: mm
3.00E+08 15kN Bending M*y /1 <= UTS: If not matched to the outside perimeter of the
1.73E+08 Parabolic shear 3*Test Load/2*b*h <= Shear: bulkhead, a welded Anti Intrustion plate reaches

Brace web thickness parallel tp fastener axis:Emm at least to the centerline of the bulkhead tubes.

F.3.4.2 _ Fastenrer axis brace length: mm At least 50% of the plate perimeter is welded,
3.00E+08 15kN Bending M*y /1 <= UTS: = " e
1.73E+08 Parabolic shear 3*Test Load/2*b*h <= Shear: With 25mim/{Aln) minimum welds,
F.8.2.3.b Anti Intrusion Plates bolted through welded inserts on the centerling of Size B t\bes f

automatically meet the 15kN load requirement.
Offset tabs must be thick enough or have large enough braces to react the bendi
In the front view, measure the distance from the tube centerline to the tube surfack.
It's not a 3D measurement.
See the diagrams on the EV Accumulator tab in cells AY28 and BI28 for brace entrief.
F.8.4.3 A Standard Impact Attenuator may be oriented horizontally or vertically.
The outside profile of the Bulkhead must be no more than 25mm (1in) from the edge.

-FBHEAIPDE YA X
-FBHEAIPODFF#E TS %
BoltedDiZ& (&, RV MAZR, RV MEIDIER#
WeldedDiZ& (3. iBIER. BIERIOIER
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Otherwise, testing or a diagonal will be required.
F.8.4.3.b Teams may use quasi-static or dynamic testing on the Impact Attenuator tab to prove
the Al plate deflects less than 25mm without a diagonal.

304mm (12in)

Standard Impact Attenuator Width: 355mm (14in)

EQ
Front Bulkhead OQutside to Qutside Height: mm BL.
Front Bulkhead Outside To Outside Width: mm BL.

No diagonal or test required.

Impact Attenuator (1A) used:
Standard Impact Attenuator Height:

n5ZENICEAEEL. U T OB LIVICAAUEIEDNIE
LWL ZHERTESREZR{TI L,
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ront Hoop (FH)

BLANK Front Hoop (FH)

F.5.6.3 The FH runs from the lowest frame member on each side.
F.5.6.2 The FH may be multiple pieces.
F.5.5.2 Side view bends must be met with a triangulated FBHS or SIS tube.

BLANK
F.5.6 Front Hoop (FH) Minimum Tube Used
F.3.2.1 Example: 25mm x 2.5mm round Size A Round
F.3.41 Wall thickness: 2 mm
QOuter Diameter (0OD): 25 mm
Wall thickness: 2.0 mm
Outer Diameter (OD):  25.0 mm
Tube cross sectional area (A): 173 mm~2
Tube second moment of inertia (1): 11320 mm™4

BLANK

F.5.6.4 Turned Steering Wheel minimum below FHtop:|  |mm BLANK

FH to Steering Wheel gap <=250mm (9.8in) BLANK

BLANK
F.5.6.6 Maximum Front Hoop side angle <

=20degrees:|  |degrees |[EIWANIS

BLANK

F.6.35 FHrearward lean above Upper SIS <= 10, orbraced:|  |degrees  [JEIMNTS
Rearward Front Hoop Brace is not required.

INBICSEEAUBMENIELV\ L ZRESRTED
MEzRMIIdIE

Turned steering wheel at max
Include all required dimensions. radius must be below top of FH.

Gap <=250mm (9.8in)

Good, but not required for nodes
to meet front-view hoop bends.

10 degrees max rearward
above Upper 515 without
rear Roll Hoop Bracing.

Side-view bends must be braced with a
minimum 25mm x 1.2mm (1lin x .049in).

+{- 20 degrees max
side view angle at

Ll
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Front Bulkhead Supports (FBHS) and Front Hoop Braces (FHB)

BLA
F.6.2 Front Bulkhead Support (FBHS) Minimum Tube Used :::;jc;::nfl!}p";?i:_emw _
F.3.2.1 Example: 25.4mm x 1.2Zmm round Size C Round
F.3.4.1 Wall thickness: 1.2 mm A
Outer Diameter (OD): 25 mm "
Wall thickness: 1.2 mm Highlight/trace/color-code +100mm (4in) /-50mm (2in)
OQuter Diameter (OD):  25.0 mm Upper and Lower FBHS. at Upper SIS.
Tube cross sectional area (A): 91 mm*2 LOWER
Tube second moment of inertia (I): 6695 mm*4
Mo limit on number or size of triangles
B between Upper and Lower FBHS.
= T — FHB Rear FHB
F.6.2.3.a Top of FB to Upper FBHS tube, 50mm vertical limit: mm B
B_ UPPER
F.6.2.3.ab FBHS configuration;| A
Top of Upper FBHS tube relative to top of Upper SIS tube:| Abave EQ LOWER
Without Rear FHB, vertical limit 100mm above: mm
Rearward Front Hoop Brace is not required.
Upper and Lower FBHS may
= have multiple braced bends. UPPER
F.6.3.4  Top of FH to top of FHB tube, 50mm vertical limit: mm B Rear FHB
C.
F.6.3 Forward Front Hoop Braces (FHB) Minimum Tube Used
F.3.2.1 Example: 25.4mm x 1.6mm round Size B Round
F.3.4.1 Wall thickness: 1.2 mm
OQuter Diameter (0OD): 25 mm
Wall thickness: 1.2 mm - \ \“ \
OQuter Diameter (0OD):  25.0 mm Fq (’ b %b
Tube cross sectional area (A): 114 mm*2 H E o
Tube second moment of inertia (I): 8509 mm*4

UTFohhs5, BF—LADBEICGETS/F—->
Rearward Front H;on Brace is not required. (A, B,C) Eg;Rg‘%:t o

F.6.2.3.b Rear Front Bulkhead Support (FBHS) Minimum Tube Used N/A
F.3.2.1 Example: 25.4mm x 1.2mm round Size C Round N/A
F.3.4.1 Wall thickness: 1.2 mm N/A

Outer Diameter (OD): 25 mm N/A

panew ©0: 25 [Jom TNBICEEAURBMBNE L\ R R T 5
Outer Diameter (OD):  25.0 mm N/A E%‘;ﬁ’ﬁ’jé:t

Tube cross sectional area (A): 91 mm~2 N/A
Tube second moment of inertia (I): 6695 mm*4 N/A




Side Impact Structure (SIS)

BLANK
Tube frame Upper SIS complian
F.6.4.4.b - Lowest UpperSIS point above lowest LowerSIS point >=240mi§:
-.6.4.4.b - Highest UpperSIS point above lowest LowerSIS point <=320mij§:

Highest and lowest are on the top and bottom of the Upper SIS tu

Include all required dimensions.
Highlight/trace/color code Upper and Lower SIS.
Bent Upper SIS must use larger tube whether bent in top or side view.

BLANK

F.6.4.1 Upper Side Impact Structure (SIS)
Minimufh Tube Used
F.3.2.1 Example: 25.4mm x 1.6mm round Size B Round
F.3.4.1 Wall thickness: 12 mm
Quter Diameter (OD): 25 mm
Wall thickness: 12 mm >
ructure. Outer Diameter (OD):  25.0 mm Diagonal Side Impact Member
Tube cross sectional area (A): 114 mm*2 /

Tube second moment of inertia (I):

Upper Side [mpact Member
tcompletely in zone)

F.6.4.1 Lower and Diagonal SIS
F.3.2.1 Example: 25.4mm x 1.6mm round
F.3.4.1 Wall thickness:
Outer Diameter (OD.

Wall thickness:

Outer Diameter (OD):

Tube cross sectional area (A):

Tube second moment of inertia (1):

S
N s ey Ry yacle it Me
NLowest Point in Cockpit Lower Skle Impact Member
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Main Hoop (MH) and Shoulder Harness Bar (SH)

BLANK
F.5.7.1 Main Hoop (MH) Minimum Tube Used
F.3.2.1 Example: 25mm x 2.5mm round Size A Round
F.3.4.1 1 Wall thickness! 2 mm
Outer Diameter (O 25 mm
Wall thicknes: 2.0 mm
Quter Diameter (O 25.0 mm
Tube cross sectional area | 173 mm®"2
Tube second moment of inertia (1): 11320 mm”™4
BLANK
F.6.5 Shoulder Harness Bar (SH) EQ
Minimum Tube Used
F.3.2.1 Example: 25mm x 2.5mm round Size A Round
F.3.4.1 Wall thickness: 2 mm
Outer Diameter (OD): 25 mm
Wall thicknes: 2.0 mm
Quter Diameter (O 25.0 mm
Tube cross sectional area (. 173 mm”"2
Tube second moment of inertia (1): 11320 mm”™4 BLANK

Shoulder Harness Bar does not require braces.

EQ
T.453b Brace angle to plane of SH side view

= EG:I:ldegrees N/A

F.5.2.3 The plane of a bent tube is defined by the straight axes on either side of the bend.
Shoulder Harness Bar does not require braces.

EQ
F.6.5.1 Shoulder Harness Braces Minimum Tube Used N/A
F.3.2.1 Example: 25.4mm x 1.2mm round Size C Round N/A
F.3.4.1 Wall thickness: 1.2 mm N/A
Outer Diameter (OD): 25 mm N/A
Wall thickness: 1.2 mm N/A
Outer Diameter (OD):  25.0 mm N/A
Tube cross sectional area (A): 91 mm~*2 N/A
Tube second moment of inertia (I): 6695 mm”™4 N/A
BLANK
F.5.7.3.a Main Hoop side view direction from Upper SIS up:| Rearward EQ
Main Hoop side angle from vertical above Upper SIS <=10:  |degrees
F.5.8.2 Main Hoop Braces may run forward or rearward.

BLANK
F.5.7.3.c MH side view direction fram Upper SIS down:| Rearward| EQ
Main Hoop <=10 degrees in the rearward direction:]  |desrees |[JETNCINIS

F.5.7.4 BLANK

F.5.2.1 - Enter the tightest bend on any T.5-6 tube in the chassis (usually in the MH or SH.)
BLANK

Minimum tube centerline radius:

Outer Diameter (OD)

Minimum radius::diameter ratio >=3:

BLANK
BLANK

Main Hoop and Shoulder Harmess Bar are one piece, no cuts.
I All bends centerline radius > 3 x OD.

Good, but not
required for
nodes to meet
Shoulder Harness Braces front-view bends.
must run back to the
Main Hoop.

Min 30 degree side view.

All side-view bends in

the Main Hoop must
Above Upper SIS: be braced to an MHBS
Max 10 degrees NODE
forward or rearward.

Braces react the momentfrom\
the belts. Wider angle, more

perpendicular, lower moment.
Min 30 degrees between
plane of SH and Braces.
(side view.)

Below Upper SI5:
Mo limit forward.
10 degrees max rearward.

Min 380mm (15"} between bottom ends_

‘MHOAE

- MH FimDimSP R IE 5t

-BIFR (BAFTZEFRIZIANT)

-SH%ZBend TubelcUE&(E. il S5RZBraceDAE
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Main Hoop Braces (MHB) and Main Hoop Brace Supports (MHBS)

Main Hoop Braces may run forward or rearward. D= Lr
; ~
3k Z10ELUT
F.5.8.2 Main Hoop brace direction:| Rearward] J-;'l ﬁ
F.5.8.5 Angle between MH and MHB >=30 degrees:

F.5.8.4 Top of MH of MHB tube, 160mm vertical limit| _ |mm BLANK

160mmELT

Tube Used
Round

F.5.8.1 Main Hoop Brace (MHB)
F.3.2.1 Example: 25.4mm x 1.6mm round Size B
F.3.4.1 Wall thickness: 1.2
Outer Diameter (OD): 25 mm

Wall thickness: 1.2 mm

Outer Diameter (OD):  25.0 mm

Tube cross sectional area (A): 11 BLANK
Tube second moment of inertia (1): 509 BLANK

mm

F7tEvbn#H5S
I E1R T30 LL
AP

J—ROIEEIRS

F.6.6 Main Hoop Brace Support (MHBS)
F.3.2.1 Example: 25.4mm x 1.2mm round

F.3.4.1 Wall thickness:

Outer Diameter (OD):

Wall thickness:

Outer Diameter (0D):

Tube cross sectional area (A):

Tube second moment of inertia (1):

INBICEEAUBUENIELV\ L ZREZRTED
MEz™MIgdiL
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Helmet Clearance, Head Restraint, and Rear Wing Mounting

BLANK
F.5.53.a Helmet >=50mm (2in) below Roll Hoop plane:] _ |mm BLANK

BLANK
F.5.5.3.bc Main Hoop Braces protecting Helmet:
F.5.5.3.bc Helmet »>=50mm (2in) below MH to bottom of MHB:

BLANK

Rear WingD~YI> b5 7EREYICEIRTHE .

T.2.84 Head Restraint >=0from F.1.13 envelope:]  |mm BLANK

Note: A straight tube between the MHB tubes as part of the Head Restraint does not form part
of the rollover envelope. A Head Restraint protruding behind the MHB tubes risks becoming
part of the rollover envelope, and is strongly discouraged.

BLANK

F.5.9 Rear Wing chassis mounting locations: Select drop down: ANK H S — 1B\
F.5.9.2.b Wing Mount Braces Minimum Tube Used A Mou nted On M H B Wlth Brace%lgj:Rbt‘iﬁ = (j:\
F.3.2.1 Example: 25.4mm % 1.2mm round ) Size C Round /A ::(:B§yﬂ_§%§al§_5:to
F.3.41 Wall thickness: 12 mm A
Outer Diameter (OD): 25 mm /A
Wall thickness: 1.2 mm /A
Quter Diameter (OD):  25.0 mm A
Tube cross sectional area (A): 91 mm*2 /A
Tube second moment of inertia (I): 6695 mm*™4 /A
F.5.9.2.b Calculation of buckling strength of MHB tube. A
F.3.4.2 Yield Strength (Sy): 3.05E+08 Pa N/A
Main Hoop Brace Quter Diameter (OD): Q mm N/A
Main Hoop Brace second moment of inertia (1): mm*™4 N/A o
Main Hoop Brace Length (Main Hoop to MHBS) (L): mm N/A LA o
Wing Mount distance to closest MHB end (a): mm N/A -~
Pinned MHB Buckling Force (Sy*L*I)/(a*(L-a)*0D/2): N N/A .
F59.2b Rear Wing Detachment Force (On One Side): l:lN J N/A L /
- -
2
>
\
N\
TS

*MHIRREFHIRRZEAIERENIRAY MEDIVF SV R
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Front & Rear 3/4 3D CAD

BT 3MOEZRGI L,
"BIANSDTAYAR
-BENSDTAYRE

-fImEE

25mm x 2.5mm
25mm x 1.8mm

N1 74442, AW/E. Roundh'Square. CNSHS
DB ZERZD.

AT EEHFUTERIEL. ABIEOBEFERBIH

7RI BTE,

BRIS>D (BUKE7F10L-5T05F) %

Include a legend with a different color for each tube size and style.
Use the same color for all tubes smaller than 25mm (1in) diameter
or 1.2mm (.047in) wall thickness. These are considered non-
structural (F.3.3.1) Consider making them semi-transparent.

25mm x 2.5mim

25mm x 1.8mm

Include a legend with a different color for each tube size and style.
Use the same color for all tubes smaller than 25mm (1in) diameter
or 1.2mm (.047in) wall thickness. These are considered non-
structural (F.3.3.1) Consider making them semi-transparent.



Bent Tubes

IL—LDEBDILTIRUT, BT THRIEET V- ADAEEHN 30
FTTHBILIZEATHIL,
MWREBBEFh FIATORZRILRFNEBRER,

Top View
F.5.2.3 - Bent tubes need to be considered in 3 dimensions.
The plane of a bent tube is defined by the straight axes on either side of the bend
Braces must be within 30 degrees of the plane of a bent tube. \
Only front-view bends of the Roll Hoops are exempt from bracing. I ———— \
Only braces for top-view bends of the Upper 515 are exempt from the 30 degree re -~ \___

-~ FH . MH
|\ |FeH 1]
1

BIEE O oz
Most required tubes carry axial load in a front ¢ —I: b ! nBﬁ ”
ﬁ\ In a bend, the load has to change direction. N A _f/
A brace is needed for stiffness and strength.
The cl to the plane, th ffective th $
e closer to the plane Emoreele ive the %iEnb\ \
S = Ry
1ol ¢
T Note: braces within 30° of one of the tube axes

//\ 30° max m PLANE automatically meet this requirement.
-
1

PLANE ' ; REPLACE THIS EXAMPLE WITH YO

BEND Only braces > 20 degrees out of plane need t

~
/
/

PLANE

Bent Pipes

8

5 - e A -8B W
VS
l

FBFE: 12.25deg ~
$5&#: 12.19mm

T X 12.19mm

7MW Y- 0.00mm

T Z 0.16mm

»
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30 B2 /{ -F%"IE H 3-5 WJ SROKLSUO DFRE Y- 2018-04-27) SLOPRT

774l Frame Rearbulckhaed 1 30 (LAPTOP-
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GR.1.4 - Good Engineering Practice

IL—AQBEOEHAIMESE. A9 —FIvI%F5CE GIBHDTE) |

| ER254m0A ) —-EBLRNCE |

Mo openings in the region below upper 515 height between the_a rld or between any tubes used
for Fuel, HV, or component protection may allow a 254mm (10in) diameter impactor to pass through,

The impactor will be held vertically and seek to intrude into the frame horizontally between the ground and the maximum
upper 515 height per rule F.6.4.4,

The top of the impactor will not be raised above the maximum upper 515 Height per rule F.6.9.49.

Any non-structural tubes per F.3.3 will be ignored.



JL— LI R

TwE6 (FBHS-SIS-MHBS:SH) #2E(CIL—-ABREROTE

! Hi 3 L]
H ! : ] - i
i i i:
g H
b 3 g 0 .
I : ! ' | '
L
]
z E g E .
] § iz
it i i




Impact Attenuator

Impact Attenuator Material:

Description of furm,"':hape:| | MN/A

F.8.4.2b Min LATERAL width over 200mm length == 200mm: mm MN/A
F.84.2b in VERTICAL height over 200mm length >= 100mm: mm MN/A
Type of tect used?| ] me

Nams ofTe:.tFacﬂl'ly:| | MSA

CustomIA :
1IN NPYyTFR—F BB DB EZI](CAEDFT T
B
BE(CZE, FRICEBAUVESTEZIIBATETNSIE
45(C, F.8.7.5hmEBENh TV EDFERRENTUS
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Crushed Attenuator

Post crush displacement, demonstrating any springbacl
F.8.7.5d Al plate deformation

CNBISEEAURBUENELV\CLZRESR TED
EEZRMITBE

AN PYFR— SRRSO SEE IR,
SHICH. FRICRALETEEFBLTVSIE
AR—ADRETBIEAE. FOEEAR—-AEFIATEIE

Deformation amount is
25.4mm or less




Attenuator Test

EQ — MBI AURBRBAEL R a5

Test ?,'pe:| Exampls: Barrier Impact, Drop Test, Quasi-static Crush.

F.8.7.2a ) Paak attanuator forca: N }M *Em%;ﬁ{ja’%:t
Peak attenuator only deceleration <= 40g: .

Average attenuator forca: MN/A
Average attenuator only deceleration <= 20g: MN/A

m = m

Paste in logged data from test below:

) Itiz acceptable to resample the data ata

ﬁﬁﬂ%@;—g’&dﬁj{bg’%:t lower fraquancy to raduca tha numbsr of

E—-9G /Fi9GEROEBI (GHEX) 2RITL e

thres and four. Do not azzume all steps are

ﬁl.ll,l

Disp. Force Weighted Energy
mm M Average J
J MAX MAX Force MAX

15 6511 N 12.386

Force Displacement Curve (kN) 1M EICRAT B LR HEETS

_ EIERELRINIRINFEED LS
Peak attenuator force = 00.00 (kN) [CROED ? ADBAERRTE
60.000 EHERT D,

70.000

50.000

40.000 ' Average attenuator fprce = 00.00 (kN)

30.000

Force(kN)

20.000
10.000

0.000
0 10 20 30 40 50 60 70 80 90 100110120130 140150 160 170180190 200210220

Displacement (mm)

BRAEMEFTT—HIETRY.




F.8.7.2b

Energy Calculation

EQ

Energy absorbed == TSEDJ:l:lJ < rga

CNB(CEEAUEIBNIELV\ C L ZRESR TED
RPVETR(S I BT
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Front Wing Stat us:l Ig!!l!

Front Wing Calculation

CNBISEEAUBUENELV\CEZHERTED
RUVEFTMT I BTE

Wing detachment forca: M N/A

Pazk Attsnuator Force: 95000 N EQ

Pazk decaleration force <= 120000N 95000 N EQ
Poak deceleration remaing <= 40g: 3228 ¢ ED
Energy sboorption check: 7350 ) ED

-

F-Wi ngDsExhNHh3E (CAD) 2R

STETRODBIEBESBUTOEHZBLIL
‘F-Wingh*'ED &SICIIREN 30D ? EDAZEEHIAT S,

-IIREN 3 AN DHEE HiBIEIERZ LD T .
(EDLSICLTHERZEVWEDNI2RY)




Adhesive Shear Calculation

Aftanuator material: 0 EN
Al plats material: Stesl ED
F.85.2 1A to Al plate mounting method:
F.8.5.2b |z adhecive uzed in the |A to Al plate mounting 7:
What iz the brand name of tha adhe:i'.-e?:|
F.8.5.2bc Baceline number of factenars: 4
Shear capability of 1x 8mm Matric 8.8 (5/16in Grade 5): N
Mumber of above fastenserz uzed:
Shear strength of adhesive: N/mm™2
Minimum bond area: mm*™2
Minimum baond ztrangth == bazeline x baltz in shear:

CETRHBESRUTOBAERETCE
R MEOBABISH = RO —FILE AT
XEDELSICRHEDH 2 IBIEBBFEICRT &

-ESHOTAMIED = ESHIOM-SIEARD
XEDLSICRDOEDH ? IRBVZBARECRI L
-SER U IS D4R
ESRIOE AL OIRILHERTE (LIRS ETELR)
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