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Avistion

T MAJOR REFAIR AND ALTERATION
of Teatmsportalion (Airframe, Powerplant, Propeller, or Appliance)

such vinlation, {49 U.S.C. 46301(a))

Adminisyution
lNSYRDc:pNS NS Psinf or fype all entries. Sea Title 14 CFR §43.9, Parl 43 Appendix B, and AC 43 9-1 for sutrsequent revision Tiereof) for
" jons: ard, drsposiion of fiis fontt. This report is required by law (49 U S §44701). Faturw o report can result i a el penaity for eaich

USA NB129G

[Sanal No.
21058429

1. Aircraft

TMWM

Cessna

Model
(T210

Senes

|

K

Name (As shown o0 registzation cerificats)

2 Owne JOHNSON RICHARD A TRUSTEE

(As ghown ait regrsirabion cericaio}
Actess 2993 S Meadaws BL
cy  Chendier el 4

o 85248 corty US.

3. For FAA Use Only

4 Type

&. Unif identification

Allersion | Uit Make

Modet Sedial No.

AIRFRAME

(As described in ltem 1 above}

oo (& |§
nlo|o

Type

|
|

6. Conformity

A Agency’s-Name and Address

B. Kind of Agency

‘asee:

Richard A Johnson
pacen 4923 S Meadows PL

¢| V.S Certincated Mectianic

[ | wanutactaer

Foreign Certiicated Mechanic

oy Chandler S AZ.

= B524B Comtry US

['C. Certificate N

Certificaled Repar Station

Certiicated Nainterance Organtzation

3402880 A&P

fusnished horem i flue and cormed o the tiest of my

13) 1wmm:wmmmmum;mmnmsmemnwmmemmm
hase been made i eccordance with the requicements of Part 43 of the U S_ Federal Aviation Requiahions and that the information

fnowledae.
Exterdod mnge sl ; o
g;fggnma. ] 271 dawn WA , LozZo

7. Agprgal for Return to Service

Pursuant fo the eubrty givesr persons. spedfiod
Adrmistrator of the: Federal Avaahion Adminisyation and s/

[/ Approvea

Wmmmmhvmsmwhmwmwwm

(] Rejected

FAA Fit Standards Mtk
inspactor

Mamienance Organizalion

Persans Appeoved by Canadian
Department of Transport

BY

A FAA Designos [ Repait Stafion ¢ | mspection Authoazation

Other (Spacdy)

Cem’ﬁcmaw Signature/Date of }
iﬁgj’z%éébSﬁpr R

Dod I

ﬂpm@f 27.3%[\”4412}/, 2020

 FAA Form 337 ti0-05)
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NOTICE

Weight ard balance or operating limitation changes shall be entered in the appropriate aircraft record. Ar afleration must be
compatible with all previous afferations fo assute continued conformity with the-applicable airworlfiness MPQuUiremesits:

(BMWSMWBJ addfional sheets. idenify with aircraft dalicpaly, and registiation matk and-date work campleted)
{USA N8128G DU2712020
Nafionakty and Registration Mark Daie

Desc:wﬁmdﬂqwﬁcpar Compliance with TEXTRON SEL-57-08 WINGS - MODEL 210 CARRY-THRU SPAR.
ONE-TIME EDDY-CURRENT INSPECTIOM. Wotk performed by-Roark WW%TQH}MW
Johnson (AP 3402889) i accordance with SEL 5706

Description of work:

SEL-57-06 was compiied with IAW the ACCOMPLISHMENT INSTRUCTIONS. Steps 9 and 10 of SE1-57-08 were
further complied with IAW Revision 1 November 19, 2019 as outlined in paragraph 1 of the revision biock on page 2
“Ajrplanes which have complied with SEL-57-06 but yet with this service lefier do not need 1o the inspection outlined in
this service letter, however; these aeplanes need to complete Steps 9 and 10 of this service letter within 200 fight
hours or at the next annual inspection, whichever occurs-first”

Removal of the foam from bottom of the carry-thru spar was accamplished with a plastic scraper and remaining
adhesive was removed with acetone. Visual inspecfion was carried gut-as detailed in the service leffer. The surface
appeared to be “water stained”, there was surface cerrosion, and some deeper pitting corrasion present. There were
&mmmmmmammmmbumm@mmm

conversion coating.

MdﬂusmmmmWMWmmmmmwﬂ
sandpapes, followed by 400-grit-on a 67 DA sander from the entite lower surface of the carry through spar to help
faciiitate visual mspechion as directed in the consumable material fable on page 3.

Areas of remaining corrosion pilting; and 3 scraiches were removed using a combination of 180, 240, and 400.grit
Alumiram axide @2 sanding discs on a right-angle hand sander. The deepest piis were found to be appx 022" in
depth after 201 biending was accomplished. Parficular attenfion was given to the lpwer surface edge radius to
minirmize any siress tisers. After blending, the entire lower surface was prepped with alumintrm axide 240 and 480 grit
267 DA sander antd cleaned with alcoho} in preparation for Eddy current inspection.

Canyor: Stale Inspection performed Eddy Current inspecfion on 57/18/201€ in accordarice with SEL-57-06. Ma:defects
were found. (See Attachied)

mmmﬂmddmmmM-mmm%adepﬁw,Awmmm
butine from aircraft centerline was drawn in 1-inch inerements. Right of centerline to Right 1 inch isin zone RG, and so
ani out io R20r and the same convention is used for the Left buftline zones. There were 55 hiended areas. See
Attached.

On Augist 15, 2019 Brandon Judson, representing Textron Aviation, upon learning the aircraft was classified in the
Severe Usage category indicated that Textron Aviation would not support the aircraft with the following stalemert in
email, “The STCs mstalled on this aircraft have an impact on the aircraft Joading, stress levels, and operational
mmzmmmmnmm have na certification data for, as well as no-evaluation of the
palential impact and are outside of the 210 TCDS as certified by Cessna/Texiron Aviation and therefore we cannot

provide support o this aierafL”

(¥ Aaditional Shecits Are Altached

FAA Form 337 o5y
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NOTICE

Weight and balance or operating limitation chenges shall be entersd in the appropriate aircraft record. An alferation must be
compatible with ali previous alterations to.assure coftfinued conformity with the-appiicable airwotThiness BQUIremets:

oD bt i et o skiona s, Liohety ik fesaf natooatty and rocgtraion ik e Gt Wik completot )
USA NB129G | pwzzr0z g
Nafionality end Registrations Mark Date
The DER services of Richard A Covenn, P.E. DERT 810015-NE were engaged 1o provide Structural Substaniiation of
the spar repair as performed and provide the B110-3 Statemsnt of Compliance with Airworthiness Standards. On
October 78, 2018 Mr: Coveno providest form 8110-3 Statement of Compliance with Airworthiness. Standards {(See
Attached), along with supporting document 18022 Structural Substantiafion of Spar Repair on Cessna 210M Airceaft,
19022 Rev B including this aircraft N8129G SMN 21058429, (See Attached)

Protective coatings applied to the carry-thru spar per SEL-57-D8 Steps (OXCX1-4) and {10}A-G).
BONDERITE C-IC 33 AERG

AlzoNabel 10P8-11 EPOXY PRIMER {Base) & Akzohobel EPOXY PRIMER EC-286 {Curing Sofution)
Cor-Ban 23

1. Introduction: See above {Form 337 section 8).
2 Description: See above (Form 337 section 8).
3. Control: Nat Appficable.

12 List of Special Tools: Not Applicable.

13. For Commuster Calegory Aircraft Not Applicable.

14. Recommended Overhaul Periods: Not Applicable.

15 Airwortniness | imitation Secfior. Thete are nio airworthiness limitaions as a result of this repair.

16. Revision: A letter will be submitted to the local FSDO with a copy of the revised FAA Fopm 837 and a revised ICA
The FAA inspector accepts the change by signing Block 3 of the 337.

[} additionat Sheets Arg Attached

FAK Form 337 t16.05;
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 Paperwork Reduction Act Statement: The reason for collecling this information is 1 frack major maintenance
perfurmed on aircrafl. The collected information is used as part of the aircraft's historical file, The public reporting burden
hQBWMMEmmmWNMWW Responses are mandated by 14 CFR
Pat 43. Collected infonmation becomes part of the public record and no confidentiality is required. An agency may net
conduct ar sporsor, and & persan is-not required {o respond fe a collection of information uniess it displays & cwrently
valid OMB confral number, The OMB confrol number associated with this collection s 2120-0020. Comments
mmmmmmmwwmﬂnmwmummmm&xm
independence Ave. SW Washington, DC 20591, Attn; information Coflectiors Clearance Officer, AES-Z00.
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FIELD INSPECTION REPORT

LN Z(%rJ%Anm AIRCRAFT TAILL #: /\/X/J?é

PURCHASE ORDER¥: |41, (| _ )thvg/msvn ACRAFTSERIAL #: 2/0 55 4429
CSI JOB #: Ala 9-367

PRELIMINARY INSPECTION
ACCEPT REJECT REPAIRMAN REMARKS
Date com 4
R/ E

NON-DESTRUCTIVE TEST

4 DESCRIPTION P/N S/N QUANTITY __ACCEPT REJECT

Ukt Inspechion o

e Cavny-thrn 393 Nip N 1002 | 1w

MNover bOD sy (00121400 7= oo 1[oulon  Hecyeles y

REMARES: 1 [ /'f‘c://ﬂﬂ'ﬁ%s noded. A/CT T :%%30(‘,

T s

TECHNICAL DATA
REFERENCE REVISION STATUS VERIFICATION
icelotler SEL-57-0 , Dune 24% 209
(essna Alreiabkcompany (Model HOSerieS | o0 3o TenPorany V. (O !
(17H58)) Service 1 ks Lo SV G

CANYON STATE INSPECTION CERTIFIES THAT THE WORK SPECIFIED, EXCEPT AS OTHERWISE SPECIFIED, WAS
CARRIED OUT IN ACCORDANCE WITH FAA AIRWORTHINESS REGULATIONS, 14 CFR PART 43 AND 148 AND IN RESPECT
TO THAT WORK PERFORMED IS APPROVED FOR RETURN TO SERVICE UNDER FAA REPAIR STATION:

[J FAA HI3R554L J4 FAA HI3DS54L

CANYON STATE INSPECTION CERTIFIES THAT THE WORK SPECIFIED, EXCEPT AS OTHERWISE SPECIFIED, WAS
CARRIED OUT IN ACCORDANCE WITH EASA PART-145 AND IN RESPECT TO THAT WORK THE AIRCRAFT IS
CONSIDERED READY FOR RELEASE TO SERVICE UNDER EASA REPAIR STATION:

[JEASA 1456501 [ EASA 145.6523

PERTINANT DETAILS OF THE MAINTENANCE PERFORMED ARE ON FILE AT THE ABOVE MARKED REPAIR STATION
UNDER WORK ORDER: /0[5 - 57,7

NAME: [é 4y sz SIGNA“"Z?/W // 7; :
el -~

103 South Southgate » Chandler, Arizona 85226-3222 (480) 783-7100
3625 East Ajo Way » Tucson. Arizona 85713 (520) 745-3672 Fax (520) 745-8608
FIR-01
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us DEPARTMENT OF TRANSPORTATION 1. DA}’E
3 FEDERAL AVIATION ADMINISTRATION
STATEMENT OF COMPLIANCE WITH AIRWORTHINESS STANDARDS 28 Oct 2019
AIRCRAFT OR AIRCRAFT COMPONENT IDENTIFICATION _

2 MARE 3. MODEL RO, 4. TYPE {Aipians, Rado, Hefloopter, efc.) 5 NAME OF APPLICANT
Textron Cessna 210M | Alreraft Richard Joknson

' ‘ LiST OF DATA

& IDENTIFICATION 7. TIE ;

19022, Rev B SlruchxralSnbstmﬁnﬁmofSpaquaironCleﬂMAﬁmﬂ.

28 Ot 2019

SEL-57-06 for T210K SN | SEL-57-06 for T210K 8N 21059429 N8129G
21059429 N8129G

THENDS **END DATA®*

l comphmmm}ymmeregﬂmsspwﬁedbypmgraphmdmmagxaph
lswdbeiowas“Amﬁmhiechukemenm” This form. does not constitute FAA approval of all
mmm,mwhsmmﬁmmwxmhm
enfire dlteration.

Note’: Only the stractural aspects of the above listed data are approved herein,

Note™ Instaliation onty applies to N8129G, SN 21059429 and is not transfecable to sy other

Note®: Compliance certification may aiso be required for other areas.
dokd mn*it

8. PURPOSE OF DATA
In support of major répair.

9. APPUCABLE REGIUREMENTS [List spectic: sections) '
CAR 3, effective May 15, 1956, through Amendments 3-8 Paragraphs: 3.171{a)(h}, 3.172, 3.173, 3.174,
3.186(a)(b], 3.187(aj(b},3.188, 3.291, 3.301

10. mmm-m.wmwmmmmmmhmmmmmwm

umrm1ndm'FmﬂAmwmmmmmmmﬂmmm,gmbunmmumm

WmmemeWMmmew.
meﬁmm

| 09 Theretore 4 approve these data

11._SIGNATURE (5) OF DESIGUATEL/ENCINCE RS L PRES

12. DESIGNATION NUMBERS (S) 13, CLASSIFICATION (Sj

EFONTATE
;1 17 L]} -~/
Richard A. ,...v;s;m-,’/.l""’.flgl DERT 810015-NE STRUCTURES
, :

A N

7

FAA Form 8118-3 (03/19) SUPERSEDES PREVIOUS ELITION
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+==¥ Aviation Engineering Services LLC ==

73 Pleasant Street, Groton MA 01450
(937) 478-4959

rick.coveno(@verizon.net

28 Oct 2019

AES INVOICE STATEMENT
1928

The amount of $800.00 USD is to be paid by:
Roark Summerford or Richard Johnson

For the following services:
Engineering Consulting Services in Oct 2019 for
1. Review of N8129G Spar repair inspection report
2. Revision of AES Report 19022 to Rev B to include N8129G
3. 8110-3 Compliance finding on repair inspection results and analysis.

Make Check payable to: Richard A. Coveno
025-56-0228
Please Mail the Check to: Richard A. Coveno, P.E.
Aviation Engineering Services, LCC
73 Pleasant Street
Groton MA 01450
Sincerely,

Ruwhard A Coveno

Richard A. Coveno, P.E.
DERT 810015-NE
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#==¥ Aviation Engineering Services LLC &=

73 Pleasant Street, Groton MA 01450
(937) 478-4959
rick.coveno@verizon.net

19022
Structural Substantiation of
Spar Repair on

Cessna 210M Aircraft

Richard Coveno, PE

DER 810015-NE

Chief Engineer

Aviation Engineering Services LLC

LOG OF REVISIONS
REVISION DATE DESCRIPTION PAGES
AFFECTED
IR 11 Sep 2019 | Original for N32PW 12/12
A 22 Sep 2019 | Revised for N994RA 10-13
B 28 Oct 2019 | Revised for N8129G 13-14
19022 Rev B
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s W) e

Table of Contents

Purpose

Documents

Situation for Analysis
Analysis

Conclusions

APPENDIX

1. PURPQOSE: The purpose of this report is to show that the spar repair on Cessna 210 aircraft
maintains the structural compliance of the aircraft.

2. DOCUMENTS

19-06-24 Textron Mandatory Service Letter

19-06-27 FAA Airworthiness Concern Sheet, Wichita ACO Branch

19-07-19 Power Aviation Inc 723PW Eddy Current Report

19-07-23 Citation Service Center 732PW initial carry thru Spar inspection report

19-07-23 Textron Structural Damage Report and Service Request- 723PW carry thru spar

19-08-06 GV Air, N732PW TTAF 14489.32 Cessna Service Letter SEL-57-06 Wing Model 210 Carry
Thru Spar One time Eddy Current Inspection Report #2

19022 Rev B
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Model 210 and T210 Service Manual Wing Spar Limits 18-1 thru 18-35

18-2%, WING SPAR.

:.‘;;‘hm DAMAGE. Due &1 the stresses
canbe considered negligible. Bmooth dents, light

scttﬂ:hes and abrasions may he considered negli~

18-25. REPAIRABLE DAMAGE. All cracks, stress
wrinklea, deep scratches and sharp dents must be
repaired. However, repsirs must not be made to
the oain wing spar imboard of wing station 185,00
without factory €pproval. Rafér to SBectian 1 for wing
station locatipns. Pigure 18-7 autlines s typical

OF PARTS. Anentire wing spar may be replaced

without factory approval,
Singte e
= . _ Deechcraft | ;4_! | Thesadkenr

Engine SERVICE LETTER =
MANDATORY SEL-57-06

(5) Finish.with a 220 pritor finer grained aluminum: oxide sandpaper.

(8) Use.dean dry air 1o blow off dust.

) Ussaclean clol wet with isepropyl dicohelto clean the surfage.

(8) Measure the blended ares and contact Textron Aviatioh Stuuctyres with-the dimension of

blended arge for elaiuaion. [Refer tothe Cary-Thru Spar laspection Report for cantact
information. }

(9] CTompiete'the eddy current inspection, go to Step 7
B [fne corrosion s found an the carry<hou spar, complels the eddy current ispection, go 1o Step 7. *

19022 Rev B




Situation for Analysis:

Cessna 210 Spar inspection repair.

3.

Installation Location

31

0202 AYVNNYT £Z / T2 40 TT @3ed / 626S0TZ N/S D6CTISN

19022 Rev B




A, ffcorrosionis found on the carry-thiru spar, the area can be reworked as follows!

(1) ‘Use 180 g1t or finer alumistm oxide abrasive paper, cloth-or pads to cansfully remove
corresion:and blendthat area locally around the affected region.

@) Makessure to orly rerrove the minimium nraterial necessany ta Blend the coreded surface with
the surpunding surface.

{3) Mainizin-a odinimum of 20:1 blend 1o depth ratio.
{4) Leave no sharp edges aftér blending,
{5) Finish with a 220 grit or finer grained alumirum pxide sandpapet.

(6) Useclean dry air to blow off dust.
{7) Usea clean cloth wet with isopropyl aloshol to.clean the surface
(8) Measure the blended area and contact Textron Aviation Structures with the dimension of
blended area for evaluation. (Refer (o the Carry Thru Spar Inspection Report for cantact
information.)
(8) Complete the eddy current inspection, go-to Step 7.
B. I noorrasion is faund on the camy-thiu spar, camplete the eddy current inspestion, go to Siep 7.

Textron Aviation Structures has declined to approved or disapprove this repaired situation because of
the wing tip fuel tank modification.

)
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19022 Rev B
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3.2 Loading:

3.2.1 Gust and Inertial Load Factors:
CAR 3 Gust and Inertial Load Factors are:

Aircraft Weight W Cessna 210 3,800/ 2,438|lbs
3.172 Factor of safety FS 1.5 1.5
3.186(a) Positive limit maneuver load factor N n+z = 2.1+24000/(W+10000) 3.8 4.0
Limit Maneuver Load Factor nN Normal Category Need not exceed 35 3.5
3.186 Ultimate Maneuver LF Normal cat n+z uit =n+z*1.5 5.8 6.0/Gz
Limit Maneuver Category U (Utility) nlim U Utility Category Maneuver 4.4 4.4
Ultmiate Maneuver Category U (Utility n+zultU [=nU*15 6.6 6.6/G
Limit Maneuver Category A (Acrobatic) nlim A Acrobatic Category Maneuver 6.0 6.0
3.186(b) Neg limit maneuver load factor N&U nz =-4°n+z -1.5 -1.6
Ultimate negative maneuver load factor N&U  |n-z uft =nz*15 23 2.4|C

Nominal Gust Velocity at V cruise U1 Gust Velocity at Vc 30 30jf/sec

Nominal Gust Velocity at V dive uz2 Gust Velocity at Vd 15 15|ft/sec

Aircraft speed Ve TCDS Max Speed Cessna 201 187.9 197.9|m/hr

Aircraft Dive Speed vd TCDS Vne speed 229.0 229.0|m/hr
Wing Area S Cessna 210 175 175|f2
Design Weight W 3,800]  2,438|Ibs/f2

Wing Loading W/S =W/S 21.71]  13.93|lbs/t2

Slope of Iift curve m CL per radian 5.3400| 5.3400{per rad

K factor For W/S < 16 K W/S<16 | = 1/2 (w/S)"* 1.1 1.0

Gust Limit Load factor (W/S <16) n limit1 =1+ [K U1 Vc m/[575 *W/S)]] 3.7 4.8

Gust Ultimate Load Factor (W/S<16) at Vc n ult 1 =nult*1.5 5.6 7.2

K factor for W/S >16 K W/S>16 | = 1.33 - [2.67/W/S)* ] 1.1 1.0

Gust Limit Load factor (W/S >16) at Vc nlim 2 =1+[KU1Vcm/575 “WIS)] 3.7 4.8

3.188 Ultimate Gust Load LF(W/S$>16)atVe [n+z ult2|[=nlim1* 1.5 5.56 7.20|G-z

Gust Limit load factor (W/S>16) Vd nlim 3 =1+[KU2Vdm/575* W/S) 2.58 3.20

n Ultimate at Vd nult3 =nlim3*15 3.85 4.80

Tip Tank Loading:
LIMITATIONS AMD CONDITIONS:

Fuel Capselty 123 gal, (121.5 gal. usable); two 45 gal. main tanks in

ings at (+43) and two 16.5 gal. (16, 1., :
tanks in Wings at (+49,5). & {16.25 gal. usable) aux.

15022 Rev B
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Acceleration G CAR3.188 Gust Load Factor 5.56 7.20|1G
Downward Force on wings F down = Wifus * G 13841 8131|lbs
Max single wing load F wing = (Wf2)* G 6920.7] 4065.5|Ibs
Distributed Load on single wing w = P wing / L wing 35.310] 20.742|lbs/in
Max single wing moment on Spar M wing =w*1?/2 678,231 | 398,417 [in Ibs

19022 Rev B
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Spar Lugs translate wing bending into tensile load on the spar flange

Spar Clevs Bolt Arm Base 6 6 fn
Pitch Moment PM RC = PM / Base 678,231 | 398,417 |indbs
Reaction tensile force on Spar Flange |RF = PM/ Base 113,038 | 66,403 |Ibs

19022 Rev B
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4.0 ANALYSIS:

41 Iltem: Spar Body

1 1 i 1 1 1 i 1 ¢ ]

13
fi

¥ = .

b\\sdcy Curferit Pencil Probe

VIEW A-A
View Looking Up at Lower Strface of the Camy-Thru

5} An
Measure dimension “A™
froen the kower surizce of
the fussiage siin &s
Hesaure dimension “C”
From the Forward or AR -
‘miige of sper fiungs o the
Coepet dmmuga lacation
s shown below.
| maniwesrthen2® | : a.27
This 280-nch lengih'is ; o [ i :
eqivlerttothamarwss |~ 11 € @ e
priiced siee location.
e 75
] C .
dj = I /
4 S -
E o ;
T~
T * e H D n

~R" - Vertical thickness of end of upper sps flange.
Wemmure. dimassion A~ from the lower surfacs of the skin s shown stovs. |

vvwmmmdmmmmdw“wm
= ~estical thickness of sper flange st deepest spot of corasion.

19022 Rev B
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4.1.1  Original SPAR Properties

The spar properties can be conservatively calculated as follows using the minimum flange thickness.

Flange 40 0.5400 | 0.0525 21600 | 3.15625 6.8175 3.16 | 21517734 | 21.5702
Web 027 63125 | 5.6596 1.7044 0 0 0.00 0 5.6596
Flange 40 0.5400 | 0.0525 21600 | -3.15625 | -6.818 3156 | 21517734 | 21.5702

) 5.7646 6.0244 0.000 43.0355 | 48.8001
Neutral Axis |TAr / ZA |
Y 4.236 Uy 11.51964 |

M N A

TP v e T2 L ) .- T351
0008 | VOJG- | B0l | €12 | 0250 | 6300 1,081 150
2 ol | o | 1w | rsor | e
AATETA AJBTATEIA]B A .g;:ﬁ alsial
slelelale|les|lag|asleln|lale| o]l e| o
#lelsib|ad|l@le|aleialsalal vl 2| s
»e = g L B B o 5 bl L L R - - - Y - e
Ml as|asi s aiwialss]al as] @l a5
Bl Biuwjlelelwlcloajelesle] w] ol ©
B)32)136137197| el delsmlaviao|srlw| sv| | 3
Clelieslalsislaslasislels]| el 8] @f
w|h|H|n|als |6 wlalwln] #]5]n
9| 97| 92199 ua |l fros] sef 07| 22 95 o | o
L9 R21 § E21 1123 128 [227) 127 fize Hmspnefral ar| w1 s | oy
#IwIglw n pinlneinielnl ol 2| e
aunuuwg Binisie|sn| 2] | 2
@ lacdd Lal it o lal o lial 0 i i @ | s
10,5 S 18.7
93 [ 103
‘/ oy ewr Wi lo.? SR L2 < ’v!. 2 rizas
SIS i 87 L. 192 : 104
IR, ersoes. 3
’ RRE o S A Rt .&n
‘,%, Fabmavide L1811 1]
CEwde .../ e

‘2 Thows waliies, exoipt in hﬁmmwbwhwm-ﬁnm [

¥ Cantive Thas

wbﬂmﬂhmlt&um
©  Besrlag tabogs ws "y pha™ vakts pu Soctisn VAL, G Tdbhe 3.2 1.1/

4 Sen Table 323073

19022 Rev B

dmh-%mm*mhh i’o-m
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4.1.2 Applied Loading

Max TO Weight W total

2,438|lbs

given 3800

Empty Weight of Structure W empty |given 2238 2238
\Wing Tip Fuel Weight Wwt iven 16 Gal max 96.16 96.16|lb
Main tank weight W main___ |given 45 Gal each wing 540.9 540.9

Weight of Wing W wing =W empty * .3 671.4 671.4
\Wing and Fuel W w&f = Wwt+Wmain+ Wwing 1308.46] 1308.46|Ibs
Fuselage Payload Weight Wius = Wiotal - W wé&f 2491.54 1,130|Ibs
Max Payload with Max Fuel W payload | given 1473 1473|1bs
Total Aircraft Weight Check Wit 3800 2438|Ibs

Cantilevered wing Length

Acceleration — le

R3.1 88 Gust Load Factor

5.56 7.20|G
Downward Force on wings F down =Wfus * G 13841 8131|lbs
Max single wing load F wing = (W#2)* G 6920.7| 4065.5|Ibs
Distributed Load on single wing w = P wing / L wing 35.310] 20.742|lbs/in
Max single wing moment on Spar __|M wing =w*L?/2 678,231 | 398,417 |inIbs

The clevis attachment translates the bending moment into tensile and compression loading in the spar:

par Clevis oit

Base ' 6 6lin
Pitch Moment PM RC = PM / Base 678,231 | 398,417 |indbs
Reaction tensile force on Spar Flange |RF = PM / Base 113,038 66,403 |lbs

4.1.3 Original Geometry Analysis

15022 Rev B

Uttimate Tensile Strength Ftu 59,0000 59,000]lbs/in2_
Flange thickness / height h 0.540 0.540|in
Flange base width b 4.0 4.0}in
Unrepaired Flange Area A f =B*h 2.1600 2.1600|in2
Reaction tensile force on Spar Flange |RF = PM / Base 113,038 66,403 |Ibs
Unrepaired Tensile Stress oten =F / Af 52,333 30,742 |Ibs/in2
Original Tensile Load Mamin of Safety |MS Ten = Ftu/ o ten
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4.1.4. A Repaired area removed N6643N
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4.1.4.C Repair area removed N8129G
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4.1.5 Repaired Spar Analysis

Assume repair blendout across full width

Blended oul Depth D blend Given in Inspeclion 0.022 0.022]in
Repaired Flange Area AR =h-Dblend * b 1.9840 1.9840|in2
Repaired Tensile Stress s ten 2 =F /AR 56,975 33,469 |Ibs/in2
Repaired Tensile Load Margin of Safety [MS Ten | = Ftu/ cten
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5. DISCUSSION AND CONCLUSSIONS:

51 DISCUSSION

Textron engineering apparently declined to approve or disapprove of this repair because of the edition

of the wing tip fuel tanks that are not factory approved, because the wing tip tanks could adversely
change the loading on the lower spar cap.

This analysis conservatively calculates the maximum moment the wing applies to the fuselage in both

the maximum and minimum weight configuration. The addition of the wing tip tanks theoretically will
reduce the maximum moment transferred into the spar.

This analysis shows that the blend out repair could be applied across the entire width of the lower spar
cap and the cap still carry the ultimate loading calculated here in.

5.2 CONCLUSSION

The repair documented here in, maintains compliance with CAR 3 loading and structural requirements.

The instructions for continued airworthiness in the referenced document must be maintained.
No further repair of this spar cap is authorized.
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