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1. PURPOSE.  This bulletin provides guidance to prospective applicants regarding requirements for approving wing front spar replacements as an Alternate Method of Compliance (AMOC) to Airworthiness Directive (AD) 2001-13-18 R1.  The requirements described herein supply the data necessary for the Aircraft Certification Service (AIR) to issue an AMOC for the affected airplanes.

2.  BACKGROUND.  The Federal Aviation Administration (FAA) issued AD 2001-13-18 on June 22, 2001.  The AD requires inspection of the wing spar assemblies for cracks per Raytheon Aircraft Mandatory Service Bulletin (SB) No. SB 57-3329, issued in February 2000.  The inspections were to be completed before August 16, 2002, or within the next 80-flight hours, whichever came later.  The inspections must be repeated at intervals not greater than 80-flight hours.

A.  On July 24, 2002, the Small Airplane Directorate, ACE-100, sent an e-mail to all Flight Standards District Offices (FSDO) instructing them to not approve any T-34 front spar replacement installations using USED Baron spars until the Directorate issued more guidance.

B.  On July 10, 2002, the FAA approved an AMOC that allows replacement of the front spar with a NEW Baron (or “common”) spar.   The front spar replacement Supplemental Type Certificate (STC) instructions of the Nogle and Black SA5521NM was issued January 29, 1992.  Master Control Document NBA-10-02, submitted by Nogle and Black, provided the necessary documentation.  It included report MJD-01-19, which substantiates that the front spar replacement portion of the STC eliminates the unsafe condition addressed with the AD.


C.  On March 1, 2004, the FAA issued revised AD 2001-13-18 R1.  It cancelled all previously approved AMOCs including the front spar replacement described in C. above.  The FAA took this action because of a second wing failure due to fatigue cracking that resulted in fatalities.  The AD retained the requirement for inspections specified in Raytheon SB 57-3329 within the next 80–flight hours after August 16, 2001 and at intervals not greater than 80-flight hours.

D.  On March 12, 2004, the FAA approved a revision to the AMOC described in paragraph C. above.  The revision added provisions for an inspection of the two fastener holes of each Main Landing Gear aft trunnion fitting specified in Raytheon SB 57-3329.  Required actions are specified in Nogle and Black Master Control Document 5521-50 for replacement with new Baron spars.  Required actions are specified in Nogle and Black Master Control Document 5521-200 for replacement with used Baron spars.

E.  Once the front spar is replaced, the AD front spar inspections specified in the Raytheon SB are no longer required.  The revised AMOC allows a fluorescent penetrant inspection of the rear spar wing attach fitting as prescribed in Master Control Document 5521-50 in place of the inspection specified in the SB.  This alternative inspection must be completed at the time of the front spar replacement and repeated every 500-flight hours.  The revised AMOC also specifies inspection of the two fastener holes of each Main Landing Gear aft trunnion fitting and every 80 flight hours thereafter as specified in Raytheon SB 57-3329.  The new common spar installed on a T-34 has a life limit of 25,000 flight hours.

F.  Before issuance of the AD, some of the affected T-34s had front spars replaced with used Baron spars per the Nogle and Black STC instructions.  In addition, some affected T-34s had front spars replaced with used Baron spars using the field approval process on an FAA Form 337, Major Repair and Alteration.  There may be some instances of field approvals of new spar replacements.

3.  DISCUSSION.  Installation of new common spars is much preferred over used Baron spars.  When used spars are installed, prior damage—both detectable and undetectable—and conformity are concerns.  Aircraft Certification has determined that conformity of any used Baron spar to its type design is necessary to verify the manufacturing integrity of the used spar in addition to a standard fluorescent penetrant inspection.  Also, an engineering evaluation is essential to determine the remaining fatigue safe-life of the used Baron spar installed in a T-34.  Since the T-34 is certificated in the acrobatic category, this evaluation is essential to substantiate that a used Baron spar will provide strength sufficient to maintain structural integrity for the remaining safe-life of the airplane.

NOTE:  Neither the T-34 nor the Baron Type Certificate specifies a fatigue safe-life for the wing.  However, because of the nature of the T-34 wing failure, it is necessary to determine a fatigue safe-life of its front spar.  For used spars, this must include a determination of the front spar fatigue damage accumulated while used on a Baron.

A.  For those few airplanes that already had front spars replaced, Aircraft Certification recognizes the undue burden of requesting yet another spar replacement.  During development of the engineering substantiation for their AMOC, Nogle and Black performed an engineering evaluation that provides reasonable assurance that used Baron spars they replaced are structurally adequate.  Aircraft Certification approved this engineering evaluation and approved the Nogle and Black fatigue safe-life of 25,000 for new spars.  For used spars, some fatigue life was used while installed in a Baron.  For used spars installed in
T-34s before July 24, 2002, Aircraft Certification determined an adequate remaining safe-life, which the FAA will allow, by the following formula:

Safe-life (Flight Hours)= 25,000 – (Baron hours of used spar x 2)

NOTE:  If the used spar hours while installed are not known, assume 10,000 hours.

(1)  Example:  A used spar from a Baron with 5,000 flight hours was installed in a T-34 before July 24, 2002.  The remaining life of the spar installed in the T-34 is:  25,000 – (5,000 x 2) = 15,000 flight hours.

(2)  Example:  A used spar from a Baron with unknown flight hours was installed in a T-34 before July 24, 2002.  The remaining life of the spar installed in the T-34 is:  25,000 – (10,000 x 2) = 5,000 flight hours.

B.  Aircraft Certification has determined that, in the absence of conformity and engineering data, a close inspection of the wing and review of the maintenance logs is necessary to satisfy the requirements of the AMOC for those airplanes with used spars already installed.  Such an inspection review will verify that the installation was done properly and that there have been no problems associated with the installation.  Owners of spar replacements that were field approved using the Nogle and Black STC instructions as the technical basis for replacement should have their airplane inspected by Nogle and Black to confirm that the spar was installed per their STC.  Nogle and Black will issue a statement verifying the installation’s conformance to their STC.  Some installations were field-approved without fully conforming to the STC.

NOTE:  Future installations without proper conformity and engineering substantiation are not permitted as an AMOC to AD 2001-13-18 R1.


4.  ACTION.  Flight Standards maintenance inspectors should provide this bulletin, upon request, to: (1) owners of T-34s which currently have a new or used Baron or “common” front spar installed and; (2) to owners who intend to install a new or used Baron or common front spar on their airplanes.  This bulletin has provisions to ensure that the rear spar inspection requirements of AD 2001-13-18 R1 are completed when the front spars are replaced.  The following requirements are necessary to sufficiently document the adequacy of any front spar replacement as an AMOC to the front spar portion of AD 2001-13-18 R1.

NOTE:  Airplane owners who accomplish the front spar replacement must still comply with all rear spar inspections specified in AD 2001-13-18 R1 or another FAA-approved inspection procedure.  The inspection procedure for the rear spar bathtub fitting specified in Master Control Documents 5521-50 and 5521-200 have been FAA-approved.


A.  Front spar replacement with new common spars should be accomplished per the front spar replacement instructions of Nogle and Black Master Control Document 5521-50.  To identify proper installation, an identification plate with a “Nogle and Black” serial number should be attached to the new spars.

NOTE:  Installations of replacement spars are not to be field approved.  They are to be installed in accordance with the manufacturer’s instructions or an STC.
(1)  The following should be recorded as part of the airplane’s maintenance logs (in addition to normal maintenance record requirements):

(a)  Airplane serial number and model number,

(b)  Total flight hours,

(c)  Date of installation,

(d)  Part number of the new spar, and

(e)  Reporting requirements of Title 14 of the Code of Federal Regulations part 43, section 43.10.

(2)  Safe-life of a new front common spar installed on a
T-34 is 25,000 flight hours.  The new spar should be identified in accordance with part 45, sections 45.14 and 45.16.

(3)  If there is no intention of potential reuse, the removed old spars should be rendered unusable due to their accumulated fatigue damage.  If there is intention of potential reuse, the spars should be clearly marked as used T-34 spars.  The spars should be labeled and accumulated flight hours and serial number recorded so that any future use can be tracked.  No used T-34 spars can be re-used without permission of the Wichita Aircraft Certification Office (ACO), ACE-115W.  If any cracks or other anomalies are discovered in the old spar, this information must be reported in accordance with AD 2001-13-18 R1 and should be given to the Wichita ACO, ACE-115W.

B.  Front spar replacement with used Baron spars before July 24, 2002 should be accomplished per the front spar replacement instructions of Nogle and Black Master Control Document 5521-200.  The field approval process is sufficient provided the owner uses the Nogle and Black STC instructions as the technical basis for the replacement.  This includes an inspection and a statement from Nogle and Black confirming proper installation of the spar.

(1)  The following should be recorded as part of the airplane’s maintenance logs (in addition to normal maintenance record requirements):

(a)  Modified airplane serial number and model number;

(b)  Modified airplane total flight hours at time of replacement;

(c)  Date of installation;

(d)  Serial number and model number of replacement spar airplane;

(e)  Replacement spar part number;

(f)  Results of fluorescent penetrant inspection (per STC instructions) of replacement spar (in the absence of the inspection specified in the STC, results of other Non-destructive Inspections can be substituted if the inspection procedures are included with the results);

(g)  Total flight hours on replacement spar at time of replacement;

(h)  Total flight hours since spar replacement; and

(i)  Reporting requirements of section 43.10.

NOTE:  Locating the replacement spar part number is a key action to provide some confidence that the replacement spar conforms to the type design.

(2)  If any of the conditions in paragraph 4B(1) are unknown, the following three conditions should be met:

(a)  Visually inspect the wing to ensure that the replacement spar installation is acceptable aircraft maintenance quality.

(b)  Review the maintenance logs to verify that there have been no service problems related to structural aspects of the wings (accidents, repairs to spar, etc.).

(c)  Complete an accident/incident search through the Aviation Data Systems Branch, AFS-620 at (405) 954-4391.

(3)  Remaining safe-life of a used front common spar installed on a T-34 is 25,000 flight hours:  25,000 – (spar flight hours installed in a Baron) x 2.  The spar should be identified in accordance with sections 45.14 and 45.16.

(4)  If there is no intention of potential reuse, the removed old spars should be rendered unusable due to their accumulated fatigue damage.  If there is intention of potential reuse, the spars should be clearly marked as used T-34 spars.  The spars should be labeled and accumulated flight hours and serial number recorded so that any future use can be tracked.  No used T-34 spars can be re-used without permission of the Wichita ACO, ACE-115W.  If any cracks or other anomalies are discovered in the old spar, this information must be reported in accordance with AD 2001-13-18 R1 and should be given to the Wichita ACO, ACE-115W.

(5)  The above requested data needs to be documented on the attached form below and submitted to the Wichita ACO,ACE-115W, for consideration of an AMOC to AD 2001-13-18 R1.

C.  Front spar replacement with used Baron spars after July 24, 2002 spars should be accomplished per the front spar replacement instructions of Nogle and Black Master Control Document 5521-50.  To identify proper installation, an identification plate with a “Nogle and Black” serial number should be attached to the replacement spars.  The additional data specified below is also required.
(1)  The following should be recorded as part of the airplane’s maintenance logs (in addition to normal maintenance record requirements):

(a)  Modified airplane serial number and model number;

(b)  Modified airplane total flight hours;

(c)  Date of installation;

(d)  Serial number and model number of replacement spar airplane;

(e)  Replacement spar part number;

(f)  Results of fluorescent penetrant inspection (per STC instructions) of replacement spar; and

(g)  Total flight hours on replacement spar.

(2)  The replacement spar must demonstrate conformity to the original spar design per one of the methods below:

(a)  Measure spar geometry at 10 locations representative of the span and verify that they match airplane type design drawing dimensions.  Also document that the spar material and process specifications match airplane type design drawing requirements (if not verified with replacement spar source information listed above).  Record the inspection results by completing FAA Form 8100-1, Conformity Inspection Report, according to instructions contained in Order 8110.4, Type Certification, latest revision.  This verification requires FAA or Designated Airworthiness Representative (DAR) approval.

(b)  Conform the spar to airplane type design drawings by mounting it in a jig with FAA Manufacturing Inspection District Office (MIDO) office approval.  Also document that the spar material and process specifications match airplane type design drawing requirements (if not verified with replacement spar source information listed above).  Record the conformity results by completing FAA Form 8100-1 according to the instructions contained in FAA Order 8110.4, latest revision.  This verification requires FAA or DAR approval.

(3)  The remaining safe-life of the replacement spar as installed in the T-34 must be determined.  This life should be documented with sufficient analysis approved by FAA or a DER and coordinated with the Wichita ACO, ACE-115W.  The replacement spar should be identified in accordance with sections 45.14 and 45.16. 

(4)  If there is no intention of potential reuse, the removed old spars should be rendered unusable due to their accumulated fatigue damage.  If there is intention of potential reuse, the spars should be clearly marked as used T-34 spars.  The spars should be labeled and accumulated flight hours and serial number recorded so that any future use can be tracked.  No used T-34 spars can be re-used without permission of the Wichita ACO, ACE-115W.  If any cracks or other anomalies are discovered in the old spar, this information must be reported in accordance with AD 2001-13-18 R1, and should be given to the Wichita ACO, ACE-115W.

(5)  The above requested data needs to be documented on the attached form below and submitted to the Wichita ACO, ACE-115W for consideration of an AMOC to AD 2001-13-18 R1.

5.  INQUIRIES.  ACE-100 and the Wichita Aircraft Certification Office, ACE-115W, developed this bulletin.  Please direct questions about this bulletin to Paul Nguyen in the Wichita ACO at (316) 946-4125 or Marv Nuss in the Small Airplane Directorate at (816) 329-4117.  Completed forms should be sent to the Wichita ACO, 1801 Airport Road, Room 100, Wichita, KS 67209.

6.  EXPIRATION DATE.  This bulletin will expire on 5-31-05.

/s/ David E. Cann, Manager

Aircraft Maintenance Division

Attachment

Documentation Necessary to Obtain an

Alternate Method of Compliance (AMOC) to AD 2001-13-18 R1    

(Docket No. 2000-CE-09-AD; Amendment 39-13496)
This is justification for airplanes modified with new or used Baron (or “common”) spars installed using the front spar replacement instructions of Nogle & Black STC SA5521NM, issued January 29, 1992, to comply with the front spar portion of the T-34 wing spar AD 2001-13-18 R1.

Report MJD-01-19 justifies the structural aspects of replacing the existing spars with new “common” spars.  Common spars are considerably stronger and have much better fatigue characteristics.  Used Baron spars have the same static strength capability as new spars and the fatigue strength is similarly much better than existing T-34 spars.


NOTE:  Rear Spar Inspection requirements of AD 2001-13-18 R1 or an approved AMOC for the rear spar inspection must also be met.

Please report any cracks or other anomalies in the original T-34 spar assemblies to the Wichita ACO, ACE-115W.  The engineer to contact is Paul Nguyen at (316) 946-4125.      

Modified Airplane Information:

	A/C Model
	Serial Number
	Total Flight Hours
	Replacement Facility
	Date of Spar Replacement
	Flight Hours Since Replacement

	
	
	
	
	
	


Replacement Front Spar Information:

	
	A/C Model of Origin A/C*
	Serial Number of Origin A/C*
	Spar Total Flight Hours*
	Spar Part Number
	Spar Serial Number
	Results of Non-Destructive Inspection*

	R/H Wing


	
	
	
	
	
	

	L/H Wing


	
	
	
	
	
	


NOTE:  Attach a statement from Nogle and Black verifying proper installation per their STC.  Also attach any other pertinent additional documentation.

* For NEW spar replacements, only the spar part number is required.  Spar total flight hours are needed to determine remaining safe-life as installed on a T-34.  If spar flight hours are not available, assume 10,000 flight hours accumulated while installed on a Baron.  Safe-life of a new front “common” spar installed on a T-34 is 25,000 flight hours.

If Any of the Page 7 Information is Unavailable:

	
	Quality of Replacement Spar Installation (acceptable aircraft maintenance quality, i.e., in accordance with
AC 43-13)
	Review of Maintenance Logs:  Service Problems Related to Structural Aspects of the Wings (accidents, repairs, etc.)
	Results of Aircraft Registry Accident/Incident Search

	R/H Wing
	
	
	

	L/H Wing
	
	
	


Required Justification for Used Spar Replacements after July 24, 2002:

	
	Measurement and Material Conformity/ MIDO Approval

(Attach FAA Form 8100-1, Conformity Inspection Record)
	Remaining Fatigue Safe-life as Installed in
T-34  (Attach FAA-approved data)

	R/H Wing
	
	

	L/H Wing
	
	


NOTE:  If more space is needed, attach additional information along with other pertinent documentation.
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Raytheon Aircraft Company Beech Models 45 (YT-34), A45 (T-34A, B-45), and D45 (T-34B) airplanes modified by installation of new front spars or used Baron (or “common”) spars�
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43, 45�
3696�
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