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National Transportation Safety Board

June 1, 2006

Hiroaki Tomita

Investigator General

Aircraft and Railway Accident Investigation Commission
2-1-3 Kasumigaseki, Chiyoda-Ku

Tokyo 100-8989

Japan

Subject: Accident Investigation Report of JAS DC-9-81 (JA8279) Left Main
Landing Gear Collapse, Tokunoshima Airport, Japan, January 1, 2004

Dear Mr. Tomita:

I have received your letter of April 27, 2006, requesting comments on the final report of
the subject accident. Per the provisions of Annex 13 to the Convention on International
Civil Aviation, the NTSB offers the following comments to the report.

In your letter, you mentioned uncertainties regarding the use of Boeing data in the final
report that was marked as “Boeing Confidential Information...”. Boeing routinely marks
investigation-related material as "Commercial Confidential" or "Confidential
Investigative Information" not only to protect proprietary and/or sensitive Boeing data,
but also to protect sensitive investigation data that has been developed by and acquired
from the JARAIC, the NTSB, or other investigation sources. Such markings reduce the
likelihood of Boeing accidentally or inadvertently releasing confidential investigative
material, and reaffirms to the investigation agencies that Boeing is treating the shared
information as confidential. Boeing provides proprietary (Commercial Confidential) data
to promote technical understanding in the investigation and agrees, in this case, that the
advantages of including the information in the final report outweigh the disadvantages to
Boeing of releasing proprietary data to the public. The only information currently
contained in the report that is proprietary is the grit blast specification. The specification
listed in section 2.17.9(1) for “At repaired” is incorrect for the blast pressure. The Boeing
specification calls for a blast pressure of 20-50 psi if a 3/8 to1/2 inch venturi-type nozzle
is used. No blast pressure is specified for other types of nozzles. Therefore, with the

correct specification included, there is no restriction on the use of proprietary data in the
final report.

In section 2.16.1(2) the report states, “Slight damages were found on the cylinder surface
around Origin 1” and subsequently states “no evidence of damage was observed.” These
statements are contradictory. Also in footnote 4, it should be noted that the Boeing
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process requires grit blasting prior to plating and there are specifications for grit blasting
in the CMM/OHM 20-10-6 Figure 6 as detailed in section 2.17.9(1) of the report.

In section 2.16.2(4) the use of the word flaw is misleading. A certain amount of surface
roughness is inevitable when performing grit blasting. This roughness, if below 125 RMS

per ANSI B46.1, cannot be considered a flaw. No substantiation of a flaw is given in the
report.

In section 2.17.8 it is inferred that the overhaul work was performed in accordance with
the CMM. While portions of the CMM may have been included in the “Repair Standard”,
the overhaul did not meet the requirements of the CMM. Specifically, the cylinder was
plated using titanium-cadmium (Ti-Cd), which does not conform to the type design
requirements defined by the Type Certificate holder, the Boeing Company, and approved
by the FAA. Further, the report states that the cylinder was grit blasted prior to plating
but no specific information on the specifications was provided. The NTSB did not have
the opportunity to review the maintenance records for the overhaul.

In section 2.17.9(2) the repair station grit blast pressure is higher than the pressure in the
specification provided that a 3/8 to1/2 inch venturi-type nozzle was used.

The same comments as above regarding the use of the word flaw is applicable to section
3.10.3. There was no evidence of crack initiation or failure origins associated with the
presence of embedded aluminum-oxide particles (see section 2.16.2(1)). In this section,
the surface roughness is attributed to the grit blast procedure performed at manufacture.
Evidence presented in the report indicates that the landing gear had been overhauled and
also was grit blasted at that time. It is impossible to determine that the embedded
aluminum-oxide particles and surface roughness was introduced during original
manufacture and not at overhaul.

Section 3.10.4 states that no foreign materials were found at the fatigue fracture origins
and that the cracks initiated at a surface flaw during a previous gear walk event yet no
conclusive evidence of a surface flaw has been presented. It should be noted that the
stress associated with a gear walk event is substantial enough to cause cracks to initiate
without the presence of surface flaws.

In section 3.11 the grit blasting specification is discussed. It should again be noted that
the Boeing specification does contain a blast pressure in conjunction with a nozzle size.
The blast pressure used by the repair facility is higher than the Boeing specification and
higher that the other landing gear repair facility.

Section 3.12 discusses the Ti-Cd plating of the accident cylinder. As stated previously,
this plating process has not been approved by Boeing or the FAA for use on the MD-80
MLG cylinder. The MD-80 landing gear was designed by Boeing and manufactured by
an outside entity. In this case the repair facility was also the manufacturer of the landing
gear. The manufacturer of the landing gear is not in the position to approve the Ti-Cd

plating process for MD-80 landing gear. That responsibility lies with the type certificate
holder.
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Finally, the presence of surface flaws on the cylinder caused by the grit blast procedure is
cited as a contributing factor to the probable cause of this accident. As the information

presented above indicates, there is no substantiation that there was a surface flaw and that
it was caused by grit blasting.

The U.S. Accredited Representative team offers the following reworded probable cause
based on the information presented in the report and the comments detailed above. “With
respect to the collapse of the MLG cylinder, it is considered likely that the Gear Walk,
which could have occurred before the restrictor plates were installed, generated large
stresses on the fuse section of the cylinder surface and caused micro cracks. The micro
cracks are considered to grow during normal operation and eventually lead to the
fracture.” All references to a surface flaw as contributory should be removed.

I appreciate the opportunity to offer comments on the draft final report. I hope the
information provided is helpful. Please amend the final report or append the comments to
it. Contact me if I can be of further assistance,

I look forward to receiving a copy of the final report when it is released.

Sincerely,

Clinton R. Crookshanks
U.S. Accredited Representative

P
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cc: Mr. Bob Maclntosh, NTSB
Mrs. Dana Schulze, NTSB
Mr. William Steelhammer, Boeing
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