National Transportation Safety Board

Office of Aviation Safety
Washington, DC 20594

June 26, 2023

COMPONENT EXAMINATION FACTAL REPORT

A. ACCIDENT INFORMATION

Place : Nuevo, CA
Date : March 24, 2023
Vehicle Bell 407 / N14Z
NTSB No. : ANC23FA031
Investigator: Mark Ward

B. COMPONENTS EXAMINED

Three flight control hydraulic servos were examined at the Woodward facility in Santa Clarita,
California, on June 1, 2023. The servo numbers 1, 2, and 3, were arbitrarily assigned for the
purpose of this report.

C. DETAILS OF THE EXAMINATION

1. Servo No. 1 (Figure 1)

Figure 1. Servo HN127453 installed on the test bench with fluid sample positioned next to the servo body.
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The data tag was not present on the servo. The servo was identified by an engraved heat lot
number on the servo body.

Heat Lot No.: HN127453

A visual examination of the servo was conducted. The piston rod was bent on the rod end
side. Abrasions on the side of the gland retainer were observed. All safety lock wires were in
place. The boot over the wire drive was pulled away from the main control valve (MCV)
retainer lip. The torque stripe on the wire drive nut was undamaged. The supply and return
ports were uncapped. There was free movement of the input lever when it was manipulated
by hand. The tail stock spherical bearings were in place and free to rotate. The rod end
bearing was free to rotate. The rod end was secured with a jam nut, a locking key, and safety
wire. Witness and impact marks were observed on the underside of the housing.

Functional test:

The functional test was conducted according to the Woodward Assembly, Test, and
Inspection Procedure for part number 41011400-103. The actuator was mounted into the test
stand. It was then flushed with test stand hydraulic fluid and the fluid was collected. The fluid
was red in color and no particulates were noted. Servo actuation was smooth and piston
movement responded to input commands.

2. Servo No. 2 (Figure 2)

PUMP 39
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PN:41011400-103
SN: HR5015
Assembly Date: 16-02-18

A visual examination of the servo was conducted. There were scuff marks on the tail stock and
housing body. All safety lock wires were in place. The boot over the wire drive was pulled
away from the MCV retainer lip. Undamaged torque stripe on the wire drive nut was
observed. The supply and return ports were uncapped. There was free movement of the
input lever when manipulated by hand. The tail stock spherical bearings were in place and
free to rotate. The rod end bearing was free to rotate. The rod end was secured with a jam
nut, a locking key, and safety wire.

Functional test:

The functional test was conducted according to the Woodward Assembly, Test, and
Inspection Procedure for part number 41011400-103. The actuator was mounted into the test
stand. It was then flushed with test stand hydraulic fluid and the fluid was collected. The fluid
was red in color and no particulates were noted. Servo actuation was smooth and piston
movement responded to input commands.

3. Servo No. 3 (Figure 3)

AR

Figure 3. Servo HR5016 installed on the test bench with hydraulic fluid sample next to the servo body.

PN:41011400-103
SN: HR5016
Assembly Date: 16-02-18
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A visual examination of the servo was conducted. There were scuff marks on the tail stock and
housing body. All safety lock wires were in place. The boot over the wire drive was pulled
away from the MCV retainer lip. Undamaged torque stripe on the wire drive nut was
observed. The supply and return ports were uncapped. There was free movement of the
input lever when it was manipulated by hand. The tail stock spherical bearings were in place
and free to rotate. The rod end bearing was free to rotate. The rod end was secured with a
jam nut, a locking key, and safety wire.

Functional test:

The functional test was conducted according to the Woodward Assembly, Test, and
Inspection Procedure for part number 41011400-103. The actuator was mounted into the test
stand. It was then flushed with test stand hydraulic fluid and the fluid was collected. The fluid

was red in color and no particulates were noted. Servo actuation was smooth and piston
movement responded to input commands.

D. ATTACHMENTS

Attachment 1 - Acceptance Test Procedure (ATP) data sheets for each servo.

Submitted by:

Van S. McKenny IV
Aerospace Engineer (Helicopters)
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