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This product can not be modified without the written approval of Tronair, Inc. Any modifications done without written approval
voids all warranties and releases Tronair, Inc., its suppliers, distributors, employees, or financial institutions from any liability
from consequences that may occur. Only Tronair OEM replacement parts shall be used.

1.0 PRODUCT INFORMATION
1.1 DESCRIPTION
111 Ram Air Turbine (RAT) Test Unit

Fluid Type: Aviation Phosphate Ester, Type IV (Skydrol or Hyjet)

Components:
e Ram Air Test Unit

e Hose, Pressure

. Hose, Return

e Cable 1 (A330, A340)

e Cable 2 (A319, A320, A321)
1.1.2 Ground Test Tool (GTT)

AGE10600 *only included with 13-6601-3600
Fluid Type: Aviation Phosphate Ester, Type IV

Components:
e  Hydraulic Motor
e Two (2) Hydraulic Motor Hoses

1.2 MODEL & SERIAL NUMBER

Reference nameplate on unit. Ground Test Tool (GTT)
1.3 MANUFACTURER

TRONAIR, Inc. Telephone: (419) 866-6301 or 800-426-6301

1 Air Cargo Pkwy East Fax: (419) 867-0634

Swanton, Ohio 43558 USA E-mail: sales@tronair.com

Website: Www.tronair.com

1.4 FUNCTION

The Ram Air Turbine (RAT) test unit is designed to test the emergency RAT on the Airbus A319, A320, A321, A330
and A340 aircraft during scheduled maintenance checks. This is a stand-alone unit with two separate systems. A
flow test system and a RAT feedback verification system. The flow test system consists of a filter, flow control
valve, pressure gauge, flow and temperature sensors. The feedback verification system receives data signals from
the emergency RAT through a cable link that displays the RAT rpm and pressure on the digital displays. Storage is
provided inside the cabinet for the RAT Ground Test Tool, AGE10600 *.

15 REQUIREMENTS

The test unit requires DC electrical supply from the aircraft. Additionally, requires speed and pressure signals from
aircraft for A319, A320 and A321 RAT testing.

05/2025 | Rev. 04 Page |1
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2.0
2.1

N
~

SAFETY INFORMATION
USAGE AND SAFETY INFORMATION
The RAT test unit accepts high pressure hydraulic fluid from the aircraft during RAT ground testing.

To ensure safe operations please read the following statements and understand their meaning. Also refer to your
aircraft maintenance manual (AMM) for other important safety information. This manual contains safety
precautions, which are explained below. Please read carefully.

WARNING! Warning is used to indicate the presence of a hazard that can cause severe personal injury,
death, or substantial property damage if the warning notice is ignored.

CAUTION! Caution is used to indicate the presence of a hazard that will or can cause minor personal
injury or property damage if the caution notice is ignored.

EXPLANATION OF WARNING & DANGER SIGNS

Accidental Starts! Before servicing the HPU or equipment, always disconnect electrical power supply to prevent
accidental starting.

Pressurized Fluid! Before servicing the HPU or equipment, always open the bypass valve to relieve any residual
pressure in the hydraulic system.

PERSONAL PROTECTION EQUIPMENT
Safety glasses must be worn when operating the RAT test unit.

Additional equipment recommended by the fluid manufacturer (gloves, etc). Reference Material Safety Data Sheet
(MSDS) pertaining to fluid(s).

SAFETY GUIDELINES

1. Operator must be properly trained prior to operating the RAT test unit.

2. The RAT test unit is intended to be operated by personnel trained in the proper use in conjunction with the
Aircraft Maintenance Manual (AMM).

3. The RAT test unit must be used in accordance with this Operator Manual and the AMM.

PREPARATION PRIOR TO FIRST USE
GENERAL

Prior to operating the RAT test unit, the user should become familiar with this Technical Manual, along with the
Operator Manual.

TRAINING
TRAINING REQUIREMENTS

The employer of the operator is responsible for providing a training program sufficient for the safe operation of the
RAT test unit.

TRAINING PROGRAM

The employer provided operator-training program should cover safety procedures concerning use of the RAT test
unit in and around the intended aircraft at the intended aircraft servicing location.

OPERATOR TRAINING
The operator training should provide the required training for safe operation of the RAT test unit.

NOTE: Maintenance and troubleshooting are to be performed by a skilled and trained technician.

05/2025 | Rev. 04 Page | 2



® . - _ - -
TRONAIR® Models: 13-6500-3600, 1366013600

5.0
51

5.2
521

522

5.2.3

524

525

5.3

PG1 -
(A330,

OPERATION
OPERATING PARAMETERS

e The user shall use the RAT test unit in accordance with the aircraft manufacturer instructions.
e The user shall operate the RAT test unit in accordance with Operator Manual.
e The employer of the operator shall provide all necessary training.

DETAILS
Fluid Type
Aviation Phosphate Ester, Type IV (Skydrol or Hyjet)
Physical
Depth.......ooviiiiiie 23in (58.42 cm)
WIdth . 52 in (132.08 cm)
Height. ... 57-1/2 in (146.05 cm)
Weight ... 600 lbs (272.2 kg)
Cable 1....ccoovveeieiiiiiiieeee e, 50 ft (15.2 m) Standard Length (for A330 and A340)
Cable 2.....ccoceveeeeiiieee e, 25 ft (7.60 m) Standard Length (for A319, A320, A321)
Pressure HOSE ........ccccceveviivieennnns 20 ft (6.10 m) Standard Length
-12 (19.05mm, 3/4 in) Working diameter with Aeroquip® quick disconnects
Return Hose: ......cccccvveiiiiiiiie. 20 ft (6.10 m) Standard Length
-20 (31.75mm, 1% in mm) Working diameter with Aeroquip® quick disconnects
Filter

3 micron rating, 3000 psi (207 bar) microglass type
Non-cleanable element. Non-bypass filter Delta-P indicator

System

Maximum operating pressure............ccce..... 3500 psi (241.3 bar)

Ambient Operating Temperature Range ....10° to 120° F (-23.3° to 48.9° C)

PG1 - Pressure Gauge.........cc.ccoovevvveeerennn. 0-5000 psi (0-344.7 bar) +1.0% of full scale
FM1 — Flowmeter .......cccccovvvvveiiiieeeiiiieeee 0-30 gpm (0-114 Ipm) +0.25%

TG1 — Temperature Gauge .........ccceeeernneeen. 32°t0 240° F (0° to 115° C) +0.8% of full scale
RAT Speed Readout ..........ccceevvveeeeiiiieeene 0-9999 rpm + 0.25%

Electrical

Voltage ....ccooviiiviiieiieeiiiieeeeeeee 28 VDC +1VDC

Phase.......cccoooviiiiiiiiees 1

Full Load AMPS ...ooeveeveeeiiiiiieeen. 0.25

KW o 0.007

Interrupt AMpS.......ccoovviiveneeennnne 10,000A

LOCATION & LAYOUT OF CONTROLS

FM1 - RAT FLOW

READOQUT RAT PRESSURE READOUT
RAT SPEED
FCV1 - RAT FLOW
READOUT CONTROL VALVE
PRESSURE GAUGE
A340 SERIES ONLY) N\ e
N
\DOCUMENT
HOLDER
X =
ON/OFF SWITCH—/2 TG1 - TEMPERATURE
a | | | - GAUGE

05/2025 | Rev. 04 Page | 3



Ram Air Turbine (RAT) Test Unit

TRONA'R ® Models: 13-6600-3600, 13-6601-3600

53.1 Control Panel
On/Off Switch/Power "On" Light.......... Power control for all electrical devices. Light is illuminated when power is
being supplied to the electrical components in the RAT test unit
Electrical Connector ...........ccccocvveveenne Provides connection to cable that connects between RAT
(for CAB10r CAB 2)....cccevvvivieieeeeen, test unit and aircraft's RAT stow panel using Cable 1 or Cable 2
PG1 - Pressure Gauge...............cceuueee Reads RAT pressure (psig) on an analog fluid dampened (A330, A340
series only) gauge
RAT Speed Readout ............ccccceeennee Displays RAT speed (rpm) during test. (Inactive for A330, A340 Series)
FM1 - RAT Flow Readout.................... Displays RAT hydraulic (Ipm) during test
RAT Pressure Readout ....................... Displays RAT pressure (psig) during test. (Inactive for A330, A340 Series)
FCV1 - RAT Flow Control Valve.......... Controls RAT flow during test
TG1 — Temperature Gauge.................. Displays the fluid temperature in the system on an analog gauge. A warning
indicator preset to 140° F (60° C) warns of high operating temperature
5.4 LOCATION & LAYOUT OF FEATURES

= DgnggNT
F—— p— HOL
Q@ ;=)
CABLE 1 o HANDLE
CABLE 2 N a
STORAGE YA ELECTRICAL
\ el ELESIRICAL
(CAB 1 & CAB 2)
|, PRESSURE
QUICK
D1SCONNECT
SIZE #12
19.05m (0.75")
L DUST CAPS
~—RE TURN
g?éggNNECT
MANUAL SIZE #20
HOLDER 31.75mm (1.25")
SWIVEL
ASTER FORK LIFT RIDGID FLOOR LOCK
CASTERS CHANNELS CASTERS
STORAGE FOR GROUND PRESSURE & RETURN
TEST TOOL ASSEMBLY HOSE STORAGE
| \ / ]

|

STORAGE FOR GROUND TEST
TOOL MOTOR CRADLE

05/2025 | Rev. 04 REAR VIEW Page | 4




Ram Air Turbine (RAT) Test Unit

TRONA'R(@ Models: 13-6600-3600, 13-6601-3600

55

5.6

DATA/POWER CABLES © fIE— X ke

1. Cable 1—A330, A340 Cable - 1
2. Cable 2 — A319, A320, A321

OPERATION OF THE RAT TEST UNIT @ Iﬂ]]]lﬂﬁ: {6 :@H[H] @

(For All Aircraft) Cable - 2

1. The RAT test unitis to be used in accordance with the aircraft maintenance manual (AMM) of aircraft being
tested.

2. Operator must be familiar with this manual and be properly trained prior to starting the RAT Test Unit.

3. Remove pressure and return hose from inside the unit. Reference 5.4 Location & Layout of Features for

location.
4. Connect the Pressure and Return hoses to the cart via the quick disconnects.
WARNING!

Both hoses must be securely attached to the aircraft to prevent injury.

5. Connect the Pressure and Return hoses to the aircraft hydraulic service panel via the quick disconnects.
Reference Figure

R V——

Blue Hvdraulic Ground Service Panel Green Hvdraulic Ground Service Panel

(Aircraft connection will differ per aircraft.)

WARNING!
Both hoses must be securely attached to the aircraft to prevent injury.

6. Determine the correct cable for the particular aircraft being tested. Connect the cable to the aircraft per the
AMM.

7. Turn RAT Test Unit power switch to “On”. Power “On” light will be illuminated. The digital display readouts will
also be illuminated.

NOTE: If cable 1 for the A330 and A340 aircraft is used, the RAT Speed Display and RAT Pressure Display
will not be illuminated.

CAUTION!
Keep all access doors on the RAT Test Unit closed when operating unit.

8. Determine the correct cable for particular aircraft being tested. Connect the cable to the aircraft per the AMM.

9. Turn RAT Test Unit power switch to “On”. Power “On” light will be illuminated. The digital display readouts will
also be illuminated.

10. Turn RAT Flow Control Valve — FCV1 to match requirements of aircraft maintenance manual for aircraft being
tested.

11. The flow through the RAT Test Unit will be adjusted by turning the RAT Flow Control Valve — FCV1 counter-
clockwise to increase the flow rate and clockwise to decrease the flow rate. The flow rate will be displayed on
the RAT Flow Readout.

12. For A330 and A340 aircraft only, the system pressure will be displayed on an analog pressure gauge - PG1
(Reference 5.3.1 - Control Panel).

13. For A319, A320 and A321 aircraft only, the system pressure will be displayed on the RAT Pressure Readout
(Reference 5.3.1 - Control Panel).

14. For A319, A320 and A321 aircraft only, the RAT speed will be displayed on the RAT Speed Readout
(Reference 5.3.1 - Control Panel).

15. System temperature will be displayed on an analog temperature gauge - TG1 (Reference 5.3.1 - Control
Panel).

05/2025 | Rev. 04 Page | 5
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5.7

6.0
6.1

6.2

6.3

6.4

6.5

6.6

6.7

7.0

SHUTDOWN OF THE RAT TEST UNIT

Open the flow RAT Flow Control Valve — FCV1 by turning counter-clockwise until valve is full open.
Depressurize hydraulic systems

Turn RAT Test unit power switch to “off”.

Disconnect data/power cable and store inside unit.

Disconnect pressure and return hoses from the aircraft.

Disconnect pressure and return hoses from the RAT Test Unit.

Store pressure and return hoses inside the RAT Test Unit.

NogkrwdbpR

PACKAGING AND STORAGE

PACKAGING REQUIREMENTS

1. Block up the unit on a pallet so the wheels are not touching the pallet or shipping container.

2. Strap unit to pallet or shipping container using the tie down rings located on the sides of the unit.

NOTE: Use at least four (4) straps with a minimum 1,000 Ib (340 kg) capacity each.

HANDLING
The unit is designed to be moved by hand using the handles located on the sides of the unit. The unit can be lifted
by means of a fork truck through the fork channels underneath the unit.

Note: Be sure the forks are long enough to reach through the fork channels during lifting.

PACKAGING PROTECTION
No special packaging material for cushioning or suspension is required.

LABELING OF PACKAGING

Packaging should be labeled as follows: DO NOT DROP
THIS SIDE UP
DO NOT STACK

STORAGE COMPATIBILITY

No special considerations for short term storage (less than three months). For storage periods greater than three
months, drain hydraulic fluid from all hoses and the unit.

STORAGE ENVIRONMENT

If storing outside, protect unit from freezing water, sand, dirt, and direct sunlight. Cover RAT Test Unit with a
suitable, non-abrasive tarp.

STORAGE SPACE AND HANDLING FACILITIES

600 Ibs (272.2 kg)

52 in (132.08 cm)
57-1/2 in (146.05 cm)
23in (58.42 cm)

TRANSPORTATION

e Do not stack RAT Test Units.
e The unit can be lifted by means of a fork truck from the front or rear of
the RAT Test Unit.

NOTE: Be sure the forks are long enough to reach through the fork @
channels during lifting.

RAT Test Unit on Forklift
e  Weight requirement 600 pounds (272.2 kg)

05/2025 | Rev. 04 Page | 6
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8.0

8.1

8.2

8.3

8.4

TROUBLE SHOOTING

Models: 13-6600-3600, 13-6601-3600
Ram Air Turbine (RAT) Test Unit

The following is a guide to solutions of common problems and associated with the RAT Test Unit. See related

Appendix for Hydraulic and Electrical Schematics.

If the problem is not resolved using the trouble shooting information, call the manufacturer for Technical Assistance

(See Section 1.3 Manufacturer).

HAS NO POWER

POSSIBLE CAUSE

SOLUTION

Power switch is in the “OFF” position

Turn power switch to “ON” position

Main fuse is blown

Check and replace

No power from aircraft

Turn power “ON” from aircraft

and the aircraft

Cable is not connected between the RAT Test Unit

Connect the cable to the RAT Test Unit and aircraft

NO FLOW DISPLAYED

POSSIBLE CAUSE

SOLUTION

The RAT Test Unit has no power

See Section 8.1

Loose cable connection

Check connection at RAT test unit and aircraft

RAT Flow Control Valve - FCV1 is closed

Open FVC1 valve

UNIT VALUES OUT OF RANGE

POSSIBLE CAUSE

SOLUTION

Flow meter out of calibration

Re-calibrate (see Section 10.0)

Digital readouts out of calibration

Re-calibrate (see Section 10.0)

Pressure gauge - PG1 out of calibration

Re-calibrate (see Section 10.0)

Temperature gauge - TG1 out of calibration

Re-calibrate (see Section 10.0)

Contact Airframe Manufacturer

Follow Airframe manufacturer's recommendations

HYDRAULIC LEAKS

POSSIBLE CAUSE

SOLUTION

Loose flare type fitting

Tighten until leak stops

Bad O-rings in quick disconnects

Replace quick disconnects

Improper connection of the hoses to the quick
disconnects on the RAT Test Unit

Push on quick disconnects straight without pulling back
on release collar

Damaged fitting or hose

Replace damaged component

05/2025 | Rev. 04
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9.0 MAINTENANCE
9.1 GENERAL

Periodically inspect the RAT Test Unit for loose fasteners, hose fittings, damaged hoses, and worn data/power
cables. Make repairs as needed for safe operation.

9.2 FILTER
Replace the filter element every 200 RAT tests depending on condition of fluid or annually, whichever comes first.

Part List
When ordering replacement parts/kits, please specify model, serial number and color of your unit.

REAR VIEW
Item | Part Number Description Qty
1 K-1418 FILTER, FILTER ELEMENT AND O-RING 1
HC-1448 FILTER ASSEMBLY 1
9.3 HYDRAULIC FLUID

Any time an unusual color or smell is noticed with the hydraulic fluid, a sample analysis should be performed to
determine the condition of the fluid.

Refer to the manufacturer of the specific fluid for your unit to obtain additional information:

Fluid Type: Aviation Phosphate Ester, Type IV (Skydrol, Hyjet)

05/2025 | Rev. 04 Page | 8
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9.4 ELECTRICAL COMPONENTS

Part List
When ordering replacement parts/kits, please specify model, serial number and color of your unit.

REMOVE VIEWING WINDOW
AND DIGITAL DISPLAY PANEL
TO ACCESS ELECTRICAL BOX

Item | Part Number Description Qty
1 EC-1680 CABLE ONE ASSEMBLY (A330, A340) 1
2 EC-1706 CABLE TWO ASSEMBLY (A319, A320, A321) 1

05/2025 | Rev. 04 Page | 9



TRONA'R® Models: 13-6600-3600, 13-6601-3600

Ram Air Turbine (RAT) Test Unit

9.4 ELECTRICAL COMPONENTS (continued)

Part List
When ordering replacement parts/kits, please specify model, serial number and color of your unit.

FLOW SENSOR
LINEAR LINK

/(Q

ROO

27) 5
35
(8 )21)32) 24
(36 41)19)28) 26
2 4
25) 1 )29) 22
10

VuILveY | INCV. U Page | 10



TRONAIR®

9.4

Models: 13-6600-3600, 13-6601-3600
Ram Air Turbine (RAT) Test Unit

ELECTRICAL COMPONENTS (continued)

When ordering replacement parts/kits, please specify model, serial number and color of your unit.

Part List

(36)

(31)20)  (34)

ELECTRICAL CABINET

Item | Part Number Description Qty
1 12016 SPACER, 1 INCH 4
2 EC-1175-14-A CONNECTOR, POWER CABLE 3/4IN 1
3 EC-1175-18-A CONNECTOR, POWER CABLE 1IN 1
4 EC-1176-03 LOCKNUT, CONDUIT 1
5 EC-1180-10 TERMINAL, RING RED 1/4 1
6 EC-1701 CAP, RECEPTACLE 1
7 EC-1704 ASSEMBLY, FLOW METER CABLE 1
8 EC-1705 ASSEMBLY, RECEPTACLE 1
9 EC-1709 ASSEMBLY, MAIN CABLE 1
10 | EC-1741 CIRCUIT BOARD 1
11 | EC-1749-01 WIRE, ELEC #18 GA. WHT 216
12 | EC-1946-MX10 CONTACT BLOCK W/ LATCH 1
13 | EC-1949 SWITCH, 2 POSITION MAINTAINED 1
14 | EC-1951-MN3G POWER MODULE WITH LATCH 1
15 EC-3299-20-BLK WIRE, TXL 20 AWG BLACK 80
16 EC-3763-05 METER, DIGITAL - FLOW 1
17 EC-3763-06 METER, DIGITAL - PRESSURE 1
18 EC-3763-07 METER, DIGITAL - SPEED 1
19 G-1150-103505 SCREW, #10-32 X 5/8" LG HEX HD MACHINE 2
20 G-1154-105206 SCREW, 1/4-20 X 3/4" LG. SOC BUTT. HD CAP 6
21 | G-1159-100004 RND HD CRS REC MACHINE SCREW 8
22 | G-1159-102004 SCR, #8-32 RD HD CRS REC 4
23 | G-1159-103504 SCR, #10-32 RD HD CRS REC 2
24 | G-1202-1000 STOPNUT, #4-40 ELASTIC 8

05/2025 | Rev. 04
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TRONAIR®

Models: 13-6600-3600, 13-6601-3600
Ram Air Turbine (RAT) Test Unit

9.4 ELECTRICAL COMPONENTS (continued)
Part List
When ordering replacement parts/kits, please specify model, serial number and color of your unit.

Item | Part Number Description Qty
25 | G-1202-1020 STOPNUT, #8-32 ELASTIC 4
26 | G-1202-1035 STOPNUT, #10-32 ELASTIC 2
27 G-1202-1050 STOPNUT, 1/4-20 ELASTIC 1
28 G-1250-1030N FLATWASHER, #10 NARROW 4
29 G-1251-1020R LOCKWASHER, #8 REGULAR 4
30 G-1251-1030R LOCKWASHER, #10 REGULAR 2
31 G-1251-1050R LOCKWASHER, 1/4 REGULAR 6
32 G-1255-01 WASHER, #4 AN 8
33 G-1352-04 RIVET, 1/8 OPEN-END ALUM 1
34 G-1439-1035-S NUTSERT, THIN WALL #10-32 2
35 G-1439-1050-S NUTSERT, THIN WALL 1/4-20 10
36 H-1204-03*056.8 TAPE, SILICONE SPONGE 1
39 S-1789-01 PANEL, REMOVABLE DISPLAY (P) 1
40 S-4858-00 BOX, ELECTRICAL (P) 1
41 | Z-12803 ASSY, DIN RAIL SUB 1

05/2025 | Rev. 04
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TRONAIR®

Models: 13-6600-3600, 13-6601-3600
Ram Air Turbine (RAT) Test Unit

9.5 CONTROL PANEL
Part List
When ordering replacement parts/kits, please specify model, serial number and color of your unit.

Item | Part Number Description Qty
1 HC-1399 5000 PSI PRESSURE GAUGE 1
2 EC-1681 TWO POSITION MAINTAINED SWITCH 1
3 EC-1684-03 IEC PILOT LIGHT CONTACT BLOCK 1
4 EC-1583 IEC CONTACT 2
5 EC-3763-07 SPEED DISPLAY DIGITAL METER 1
6 EC-3763-05 FLOW DISPLAY DIGITAL METER 1
7 EC-3763-06 PRESSURE DISPLAY DIGITAL METER 1
8 HC-1972-02 NEEDLE VALVE 1
9 HC-2268-02 TEMPERATURE GAUGE 1

05/2025 | Rev. 04
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TRONAIR® Models: 13-6500-3600, 1366013600

9.6 HYDRAULIC COMPONENTS

Part List
When ordering replacement parts/kits, please specify model, serial number and color of your unit.

EXTERNAL PRESSURE HOSE

N (4)
N
— /

EXTERNAL RETURN HOSE

|/2\) -1/6 \':: N (/8-\|
S A \ 7 I /
. ] N Y,

#li S
Item | Part Number Description Qty
1 N-2474-04 PLUG, QUICK DISCONNECT (PRESSURE, AIRCRAFT END) 1
2 N-2479 QUICK DISCONNECT (PRESSURE, AIRCRAFT END) 1
3 TF-1040-01*240 ASSEMBLY, HOSE (PRESSURE) 1
4 N-2580-1212 QUICK DISCONNECT (PRESSURE, TEST UNIT END) 1
5 N-2474-05 PLUG, QUICK DISCONNECT (RETURN, AIRCRAFT END) 1
6 N-2480 QUICK DISCONNECT (RETURN, AIRCRAFT END) 1
7 TF-1041-03*240 ASSEMBLY, HOSE (RETURN) 1
8 N-2580-1616 QUICK DISCONNECT, (RETURN, TEST UNIT END) 1
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9.6 HYDRAULIC COMPONENTS (continued)
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9.6

HYDRAULIC COMPONENTS (continued)

(20)

Models: 13-6600-3600, 13-6601-3600
Ram Air Turbine (RAT) Test Unit
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TRONAIR®

Models: 13-6600-3600, 13-6601-3600
Ram Air Turbine (RAT) Test Unit

9.6 HYDRAULIC COMPONENTS (continued)
23.3 (HOSE | | 13.2 (HOSE
HANGER) HANGER)
(l]:%l _—— %u? | s— ﬁ 7H'E:_“:} [ s— [ s— — S = -
O H
: e ma—
e e e e e gD W o [ e0—— —— awh '7'\
| (18]
\ @ r=( —
7.75 (HOSE —
HANGER) !
ol o [—] > — [—]
')
\Y"'\I/"\(’_\
- '\_2/"\1 :.))/ \il?/'
m
™
IR
=] (53
W F a R N
BACK VIEW
Part List
When ordering replacement parts/kits, please specify model, serial number and color of your unit.

Item | Part Number Description Qty
1 G-1100-107006 BOLT, 3/8-16 X 3/4" HEX HD GR 5 8
2 G-1100-107010 BOLT, 3/8-16 X 1.0" HEXHD GR 5 6
3 G-1100-109010 BOLT, 1/2-13 X 1.0"HEXHD GR 5 12
4 G-1151-106212 SCREW, 5/16-18 X 1-1/4" SOC HEX CAP GR 8 3
5 G-1159-103506 SCR, #10-32 RD HD CRS REC 9
6 G-1202-1060 STOPNUT, 5/16-18 ELASTIC 1
7 G-1202-1070 STOPNUT, 3/8-16 ELASTIC 2
8 G-1250-1030N FLATWASHER, #10 NARROW 9
9 G-1250-1070N FLATWASHER, 3/8 NARROW 6
10 G-1251-1070R LOCKWASHER, 3/8 REGULAR 4
11 G-1439-1035-S NUTSERT, THIN WALL #10-32 9
12 G-1471-04 NUT, CHANNEL (WTH SPRING), 5/16-18 2
13 G-1471-05 NUT, CHANNEL (WTH SPRING), 3/8-16 4
14 G-1471-07 NUT, CHANNEL (WTH SPRING), 1/2-13 12
15 G-1472-05 NUT, CHANNEL, 3/8-16 4

05/2025 | Rev. 04
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TRONAIR®

Models: 13-6600-3600, 13-6601-3600
Ram Air Turbine (RAT) Test Unit

9.6 HYDRAULIC COMPONENTS (continued)
Part List
When ordering replacement parts/kits, please specify model, serial number and color of your unit.

Item | Part Number Description Qty
16 H-1512 WRAP, TIE 25
17 H-1580 BRACKET, FILTER MOUNTING
18 H-2573-05 CLAMP, UNISTRUT TUBING SUPPORT, 3/4"

19 H-2574 BRACKET, UNISTRUT 90° ANGLE
20 | HC-1399 GAUGE,PRESSURE 0-5000 PSI
21 HC-1448 ASSEMBLY, FILTER (PE)

22 | HC-1951-12

SEAL, CONICAL (-12)

23 | HC-1951-16

SEAL, CONICAL (-16)

24 | HC-1971

KIT, PANEL MOUNTING

25 | HC-1972-02

VALVE, NEEDLE (PE)

26 | HC-2013-912

O-RING, SERIES 3

27 | HC-2013-916

O-RING, SERIES 3

28 | HC-2268-02

GAUGE, PYROMETER (PE)

30 | J-3333-00

PLATE, FLOWMETER MOUNTING (P)

31 | M-1098

CHANNEL, HORIZONTAL SUPPORT

32 | M-1099

CHANNEL, VERTICAL SUPPORT

33 | N-2000-08-S

NUT, #12 JIC X 37 DEG

34 | N-2001-18-S-E

ELBOW, STRAIGHT THREAD

35 | N-2001-24-S-E

ELBOW, STRAIGHT THREAD

36 | N-2001-25-S-E

ELBOW, STRAIGHT THREAD

37 | N-2006-04-S

ELBOW, FEMALE

38 | N-2012-08-S

TEE, UNION

39 | N-2020-07-S

REDUCER, TUBE END

40 | N-2061-06-S

UNION, BULKHEAD, #12 JIC

41 | N-2061-08-S

UNION, BULKHEAD, #16 JIC

42 | N-2212-05-S

PLUG, PIPE

43 | N-2463-10-S-E

ADAPTER, -12 SAE ORB M X -08 SAE ORB F

44 | N-2463-17-S-E

FITTING, REDUCER-EXPANDER, (#16-12)

45 | N-2581-1212

ASSEMBLY, QD NIPPLE (PE)

46 | N-2581-1616

NIPPLE, Q.D. DRY BREAK. SAE #16

47 | N-2660-06-S-E

TEE, STRAIGHT THREAD RUN

48 | S-1796

BOX, Q.D.

49 | S-1797

HANGER, HOSE CABLE

50 | TF-1040-05-19.3

ASSEMBLY, HOSE (#16)

51 | TF-1041-05-18.0

ASSEMBLY, HOSE (#4)

52 | Z-5228 ASSEMBLY, PRESSURE TUBE
53 | Z-5341 ASSEMBLY, CABINET

54 | Z-5342 ASSEMBLY, RETURN TUBE
55 | Z-5384 ASSEMBLY, DUST CAP

56 | Z-5385 ASSEMBLY, DUST CAP

57 | Z-12807 ASSEMBLY, FLOW METER

RlRr|lkRr|R|[RP|RP[P[P|dMPRP|RP|R|IR|[R|[R[RPR[P|[RP|P|R|R|R|N|RP[PIMVW|(RP|P|R|R|R|R|[Mlo|(RPR|PR|lO|R|R
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TRONAIR®

Models: 13-6600-3600, 13-6601-3600
Ram Air Turbine (RAT) Test Unit

9.7 MECHANICAL COMPONENTS
Part List
When ordering replacement parts/kits, please specify model, serial number and color of your unit.
REAR VIEW
Item | Part Number Description Qty

1 J-3315 VIEWING WINDOW GLASS 1
2 H-2582 CLIPBOARD 1
3 S-1797 HOSE/CABLE HANGER 1
4 U-1056 RIGID CASTER 2
5 U-1057 SWIVEL CASTER 2
6 H-1780 HANDLE 2
7 EC-1701 RECEPTACLE CAP 1
8 Z-5385 PRESSURE DUST CAP 1
9 Z-5384 RETURN DUST CAP 1
10 H-1175 FLOOR LOCK 1
11 S-1797 HOSE/CABLE HANGER 1
12 S-1797 HOSE/CABLE HANGER 1

05/2025 | Rev. 04

Page | 19




® . - _ - -
TRONAIR® Models: 13-6500-3600, 1366013600

10.0 CALIBRATION OF INSTRUMENTATION

All gauges on the RAT test unit can either be returned to the manufacturer for calibration or certified on the unit if the proper
calibration equipment is available. Tronair recommends calibration of instrumentation at yearly intervals, but actual calibration
dates may be based upon frequency of use and the end users quality system. See 11.2 - Recommended Spare Part List for
recommended test cable. For information on returning gauges for calibration, Reference 10.1 - Source of Calibration.

10.1 SOURCE OF CALIBRATION
TRONAIR, Inc. Telephone: (419) 866-6301 or 800-426-6301
1 Air Cargo Pkwy East Fax: (419) 867-0634
Swanton, Ohio 43558 USA E-mail: sales@tronair.com
Website: www.tronair.com
11.0 PROVISION OF SPARES
11.1 SOURCE OF SPARE PARTS
Spare parts may be obtained from the manufacturer:
TRONAIR, Inc. Telephone: (419) 866-6301 or 800-426-6301
1 Air Cargo Pkwy East Fax: (419) 867-0634
Swanton, Ohio 43558 USA E-mail: sales@tronair.com
Website: www.tronair.com

For Spare Parts, Operations & Service Manuals or Service Needs:
Scan the QR code or visit Tronair.com/aftermarket

11.2 RECOMMENDED SPARE PART LIST
K-1418.....covvveeiiiieeennnnns Filter Element
EC-1726-06................... Power Input Fuse
EC-1777 ..o, Test Cable
H-2590 .....vvvvvrrrnrrnnnnnnnns Protective Cover

12.0 IN SERVICE SUPPORT

Contact Tronair, Inc. for technical services and information.

13.0 GUARANTEES/LIMITATION OF LIABILITY

Tronair products are warranted to be free of manufacturing or material defects for a period of one year after
shipment to the original customer. This is solely limited to the repair or replacement of defective components. This
warranty does not cover the following items:

a) Parts required for normal maintenance

b) Parts covered by a component manufacturers warranty

c) Replacement parts have a 90-day warranty from date of shipment

If you have a problem that may require service, contact Tronair immediately. Do not attempt to repair or
disassemble a product without first contacting Tronair, any action may affect warranty coverage. When you contact
Tronair be prepared to provide the following information:

a) Product Model Number

b) Product Serial Number

c) Description of the problem

If warranty coverage is approved, either replacement parts will be sent or the product will have to be returned to
Tronair for repairs. If the product is to be returned, a Return Material Authorization (RMA) number will be issued for
reference purposes on any shipping documents. Failure to obtain a RMA in advance of returning an item will result
in a service fee. A decision on the extent of warranty coverage on returned products is reserved pending inspection
at Tronair. Any shipments to Tronair must be shipped freight prepaid. Freight costs on shipments to customers will
be paid by Tronair on any warranty claims only. Any unauthorized modification of the Tronair products or use of the
Tronair products in violation of cautions and warnings in any manual (including updates) or safety bulletins
published or delivered by Tronair will immediately void any warranty, express or implied.

The obligations of Tronair expressly stated herein are in lieu of all other warranties or conditions expressed or
implied. Any unauthorized modification of the Tronair products or use of the Tronair products in violations
of cautions and warnings in any manual (including updates) or safety bulletins published or delivered by
Tronair will immediately void any warranty, express or implied and Tronair disclaims any and all liability for
injury (WITHOUT LIMITATION and including DEATH), loss or damage arising from or relating to such
misuse.
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TRONAIR® Models: 13-6500-3600, 1366013600

14.0 APPENDICES
APPENDIX | Hydraulic Schematic, INS-1659
APPENDIX Il Electrical Schematic, INS-2940
APPENDIX Il Wiring Diagram, EC-1680 Cable 1 Assembly Diagram, EC-1706 Cable 2 Assembly Diagram
APPENDIX IV Safety Data Sheet (SDS)
APPENDIX V Certification of Cleanliness
APPENDIX VI Declaration of Conformity
APPENDIX VII Hamilton Sundstrand Bulletin 1024 Operation & Maintenance Manual
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APPENDIX |

Hydraulic Schematic
INS-1659
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APPENDIX I

Electrical Schematic
INS-2940
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APPENDIX III

Wiring Diagram
EC-1680
Cable 1 Assembly Diagram
EC-1706
Cable 1 Assembly Diagram
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SAFETY DATA SHEET EASTMVMAN

Skydrol® LD4 Fire Resistant Hydraulic Fluid

Version Revision Date: SDS Number: Date of last issue: 06/02/2015
2.2 08/09/2016 150000093409 Date of first issue: 10/24/2013

SDSUS / PRD /0001

SECTION 1. IDENTIFICATION
Product name : Skydrol® LD4 Fire Resistant Hydraulic Fluid

Product code : P3410201

Manufacturer or supplier's details
Company name of supplier :  Eastman Chemical Company

Address . 200 South Wilcox Drive
Kingsport TN 37660-5280

Telephone . (423) 229-2000

Emergency telephone number : CHEMTREC: +1-800-424-9300, +1-703-527-3887 CCN7321
For emergency transportation information, in the United States:
call CHEMTREC at 800-424-9300 or call 423-229-2000.

Recommended use of the chemical and restrictions on use
Recommended use . Hydraulic fluids

Restrictions on use . None known.

SECTION 2. HAZARDS IDENTIFICATION

GHS Classification
Skin irritation . Category 2

Carcinogenicity : Category 2

GHS label elements
Hazard pictograms

Signal word : Warning

Hazard statements . H315 Causes skin irritation.
H351 Suspected of causing cancer.

Precautionary statements . Prevention:
P201 Obtain special instructions before use.
P202 Do not handle until all safety precautions have been read
and understood.
P264 Wash skin thoroughly after handling.
P280 Wear protective gloves/ protective clothing/ eye protection/
face protection.
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SAFETY DATA SHEET EASTMVMIAN
Skydrol® LD4 Fire Resistant Hydraulic Fluid

Version Revision Date: SDS Number: Date of last issue: 06/02/2015
2.2 08/09/2016 150000093409 Date of first issue: 10/24/2013

SDSUS / PRD /0001

Response:

P302 + P352 IF ON SKIN: Wash with plenty of soap and water.
P308 + P313 IF exposed or concerned: Get medical advice/
attention.

P332 + P313 If skin irritation occurs: Get medical advice/ atten-
tion.

P362 Take off contaminated clothing and wash before reuse.
Storage:

P405 Store locked up.

Disposal:

P501 Dispose of contents/ container to an approved waste dis-
posal plant.

Other hazards
None known.

SECTION 3. COMPOSITION/INFORMATION ON INGREDIENTS

Components

Chemical name CAS-No. Concentration (% w/w)
Tributyl phosphate 126-73-8 55 - 65
Dibutylphenylphosphate 2528-36-1 20 - 30
Butyl diphenyl phosphate 2752-95-6 5-10
7-Oxabicyclo[4.1.0]heptane-3-carboxylic acid, 2- | 62256-00-2 <10
ethylhexyl ester

butylated hydroxytoluene 128-37-0 1

SECTION 4. FIRST AID MEASURES

If inhaled . Move to fresh air.
If breathing is difficult, give oxygen.
Consult a physician if necessary.

In case of skin contact . Wash off immediately with plenty of water for at least 15
minutes.
Get medical attention if symptoms occur.
Wash contaminated clothing before reuse.

In case of eye contact . In case of contact, immediately flush eyes with plenty of water
for at least 15 minutes.
Get medical attention if symptoms occur.

If swallowed : Call a physician or poison control centre immediately.
Do not induce vomiting without medical advice.
Rinse mouth.
Never give anything by mouth to an unconscious person.

Most important symptoms . Causes skin irritation.
and effects, both acute and Suspected of causing cancer.
delayed
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SAFETY DATA SHEET EASTMVMAN

Skydrol® LD4 Fire Resistant Hydraulic Fluid

Version Revision Date: SDS Number: Date of last issue: 06/02/2015
2.2 08/09/2016 150000093409 Date of first issue: 10/24/2013

SDSUS / PRD /0001

Notes to physician . Treat symptomatically.

SECTION 5. FIREFIGHTING MEASURES

Suitable extinguishing media : Water spray
Carbon dioxide (CO2)
Dry chemical
Foam
Unsuitable extinguishing : Do not use a solid water stream as it may scatter and spread
media fire.
Hazardous combustion prod- : carbon dioxide, carbon monoxide
ucts oxides of phosphorus
Further information . Use a water spray to cool fully closed containers.
Do not allow run-off from fire fighting to enter drains or water
courses.
Special protective equipment : Wear an approved positive pressure self-contained breathing
for firefighters apparatus in addition to standard fire fighting gear.

SECTION 6. ACCIDENTAL RELEASE MEASURES

Personal precautions, protec- : Ventilate the area.
tive equipment and emer- Avoid breathing dust/ fume/ gas/ mist/ vapours/ spray.
gency procedures Avoid contact with skin and eyes.

Material can create slippery conditions.

Wear appropriate personal protective equipment.

Local authorities should be advised if significant spillages
cannot be contained.

Environmental precautions . Clear up spills immediately and dispose of waste safely.
Avoid release to the environment.
Collect spillage.

Methods and materials for : Contain spillage, soak up with non-combustible absorbent

containment and cleaning up material, (e.g. sand, earth, diatomaceous earth, vermiculite)
and transfer to a container for disposal according to local /
national regulations (see section 13).

SECTION 7. HANDLING AND STORAGE

Advice on safe handling : Do not breathe vapours or spray mist.
Handle product only in closed system or provide appropriate
exhaust ventilation at machinery.
In case of insufficient ventilation, wear suitable respiratory
equipment.
Wear appropriate personal protective equipment.
Avoid contact with skin, eyes and clothing.
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Wash thoroughly after handling.
Wash contaminated clothing before reuse.
Drain or remove substance from equipment prior to break-in

or maintenance.

Handle in accordance with good industrial hygiene and safety

practice.

Conditions for safe storage . Store locked up.

Keep container tightly closed in a dry and well-ventilated

place.

Keep in a cool place away from oxidizing agents.

SECTION 8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Components with workplace control parameters

Engineering measures

Components CAS-No. Value type Control parame- Basis
(Form of ters / Permissible
exposure) concentration
Tributyl phosphate 126-73-8 TWA (Inhal- | 5 mg/m3 ACGIH
able fraction
and vapor)
TWA 0.2 ppm NIOSH REL
2.5 mg/m3
TWA 5 mg/m3 OSHA Z-1
TWA 0.2 ppm OSHA PO
2.5 mg/m3
Dibutylphenylphosphate 2528-36-1 TWA 0.3 ppm ACGIH
butylated hydroxytoluene 128-37-0 TWA (Inhal- | 2 mg/m3 ACGIH
able fraction
and vapor)
TWA 10 mg/m3 NIOSH REL
TWA 10 mg/m3 OSHA PO
Hazardous components without workplace control parameters
Components CAS-No.
7-Oxabicyclo[4.1.0]heptane-3- | 62256-00-2
carboxylic acid, 2-ethylhexyl
ester

. Good general ventilation (typically 10 air changes per hour)

should be used. Ventilation rates should be matched to con-
ditions. If applicable, use process enclosures, local exhaust
ventilation, or other engineering controls to maintain airborne
levels below recommended exposure limits. If exposure lim-
its have not been established, maintain airborne levels to an

acceptable level.

Personal protective equipment
Respiratory protection :

Use a properly fitted, particulate filter respirator complying

with an approved standard if a risk assessment indicates this

is necessary.
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Respirator selection, use, and maintenance must be in ac-
cordance with regulatory requirements, if applicable.

If engineering controls do not maintain airborne concentra-
tions below recommended exposure limits (where applicable)
or to an acceptable level (in countries where exposure limits
have not been established), an approved respirator must be
worn.

Hand protection

Remarks : Wear suitable gloves. Please observe the instructions regard-
ing permeability and breakthrough time which are provided
by the supplier of the gloves. Also take into consideration the
specific local conditions under which the product is used,
such as the danger of cuts, abrasion, and the contact time.
After contamination with product change the gloves immedi-
ately and dispose of them according to relevant national and
local regulations.

Eye protection . Wear safety glasses with side shields (or goggles).
Skin and body protection : Wear suitable protective clothing.
Protective measures . Ensure that eye flushing systems and safety showers are

located close to the working place.

SECTION 9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance . oily
Colour . purple
Odour . odourless
pH : No data available
Melting point/range : <-62°C
Flash point : 160 °C
Method: Cleveland open cup

Vapour pressure : 0.27 hPa (25 °C)
Relative density : 1.004 - 1.014 (25 °C)
Viscosity

Viscosity, kinematic : <2000 mm2/s (-54 °C)

11.15 mm2/s (38 °C)

3.83 mm2/s (99 °C)
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SECTION 10. STABILITY AND REACTIVITY

Reactivity . None reasonably foreseeable.

Chemical stability . Stable under normal conditions.

Possibility of hazardous reac- : None known.

tions

Conditions to avoid : None known.

Incompatible materials . Strong oxidizing agents

Hazdardous decomposition : Emits acrid smoke and fumes when heated to decomposition.
products

SECTION 11. TOXICOLOGICAL INFORMATION

Acute toxicity
Not classified based on available information.

Product:

Acute oral toxicity : LD50 (Rat, Male and Female): 2,100 mg/kg

Acute inhalation toxicity : LC50 (Rat, male): > 5.8 mg/l
Exposure time: 4 h
Test atmosphere: dust/mist
Assessment: The substance or mixture has no acute inhala-
tion toxicity
Remarks: (highest concentration tested)

Acute dermal toxicity : LD50 Dermal (Rabbit, Male and Female): > 3,160 mg/kg
Assessment: The substance or mixture has no acute dermal
toxicity

Components:

Tributyl phosphate:

Acute oral toxicity : LD50 Oral (Rat, Male and Female): 1,553 mg/kg
Method: Acute Oral Toxicity
Assessment: Harmful if swallowed.

Acute inhalation toxicity : LC50 (Rat, Male and Female): > 4.242 mg/|
Exposure time: 4 h
Test atmosphere: dust/mist
Assessment: The substance or mixture has no acute inhala-
tion toxicity

Acute dermal toxicity : LD50 Dermal (Rabbit, Male and Female): > 3,100 mg/kg
Assessment: The substance or mixture has no acute dermal
toxicity

Dibutylphenylphosphate:
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Acute oral toxicity : Acute toxicity estimate (Rat, Male and Female): 2,400 - 3,000
mg/kg
Assessment: Not classified

Acute inhalation toxicity : LCLo (Rat, Male and Female): > 5 mgl/l
Exposure time: 4 h
Test atmosphere: dust/mist

LC50 (Rat, Male and Female): > 5 mgl/l
Exposure time: 4 h

Test atmosphere: dust/mist
Assessment: Not classified

Acute dermal toxicity : LD50 Dermal (Rabbit, Male and Female): > 5,000 mg/kg
Assessment: Not classified

7-Oxabicyclo[4.1.0]heptane-3-carboxylic acid, 2-ethylhexyl ester:

Acute oral toxicity : LD50 Oral (Rat, Male and Female): 4,470 mg/kg

Acute dermal toxicity : LD50 Dermal (Rabbit, Male and Female): > 7,940 mg/kg
butylated hydroxytoluene:

Acute oral toxicity : LD50 Oral (Rat): > 6,000 mg/kg

Acute dermal toxicity : LD50 Dermal (Guinea pig): > 20,000 mg/kg

Skin corrosion/irritation
Causes skin irritation.

Product:

Species: Rabbit
Exposure time: 24 h
Assessment: irritating
Result: moderate irritation

Components:

Tributyl phosphate:

Species: Rabbit

Exposure time: 4 h

Assessment: Causes skin irritation.
Method: Acute Dermal Irritation / Corrosion
Result: irritating

Dibutylphenylphosphate:
Species: Rabbit
Assessment: Not classified

Species: Humans
Exposure time: 24 h
Assessment: Not classified

7-Oxabicyclo[4.1.0]heptane-3-carboxylic acid, 2-ethylhexyl ester:
Species: Rabbit
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Exposure time: 24 h
Assessment: Not classified as hazardous.
Result: slight to moderate irritation

butylated hydroxytoluene:
Species: Rabbit

Exposure time: 24 h

Result: very slight

Serious eye damagel/eye irritation
Not classified based on available information.

Product:

Species: Rabbit

Result: slight

Exposure time: 24 h
Assessment: Not classified

Components:

Tributyl phosphate:

Species: Rabbit

Result: slight irritation

Exposure time: 24 h

Assessment: Not classified

Method: Acute Eye Irritation / Corrosion

Dibutylphenylphosphate:
Species: Rabbit

Result: slight

Assessment: Not classified

7-Oxabicyclo[4.1.0]heptane-3-carboxylic acid, 2-ethylhexyl ester:
Species: Rabbit

Result: slight irritation

Exposure time: 24 h

Assessment: Not classified

butylated hydroxytoluene:
Species: Rabbit
Result: none

Respiratory or skin sensitisation

Skin sensitisation: Not classified based on available information.
Respiratory sensitisation: Not classified based on available information.
Product:

Test Type: Human experience
Assessment: Not classified

Method: Human Repeat Insult Patch Test
Result: Does not cause skin sensitisation.

Components:
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Tributyl phosphate:

Test Type: Skin Sensitization

Species: Guinea pig

Assessment: Not classified

Result: Does not cause skin sensitisation.

Test Type: Skin Sensitization

Species: Humans

Assessment: Not classified

Result: Does not cause skin sensitisation.

Dibutylphenylphosphate:
Test Type: Human experience
Species: Humans
Assessment: Not classified
Result: non-sensitizing

7-Oxabicyclo[4.1.0]heptane-3-carboxylic acid, 2-ethylhexyl ester:
Test Type: Skin Sensitization

Species: Guinea pig

Result: May cause sensitisation by skin contact.

butylated hydroxytoluene:
Test Type: Skin sensitisation
Species: Guinea pig

Result: non-sensitizing

Germ cell mutagenicity
Not classified based on available information.

Product:

Genotoxicity in vitro . Test Type: Salmonella typhimurium assay (Ames test)
Metabolic activation: +/- activation
Result: negative

. Test Type: Mutagenicity - Mammalian
Metabolic activation: +/- activation
Method: In vitro Mammalian Chromosome Aberration Test
Result: negative

Components:

Tributyl phosphate:

Genotoxicity in vitro . Test Type: Mutagenicity - Bacterial
Metabolic activation: +/- activation
Method: Bacterial Reverse Mutation Assay
Result: negative

. Test Type: Mutagenicity - Mammalian
Metabolic activation: +/- activation
Method: In vitro Mammalian Chromosome Aberration Test
Result: equivocal

Genotoxicity in vivo . Species: Rat (Male and Female)
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Application Route: oral: gavage

Method: Mammalian Bone Marrow Chromosome Aberration
Test

Result: negative

Dibutylphenylphosphate:

Genotoxicity in vitro . Test Type: Salmonella typhimurium assay (Ames test)
Metabolic activation: +/- activation
Method: Bacterial Reverse Mutation Assay
Result: negative

. Test Type: Mutagenicity - Mammalian
Metabolic activation: +/- activation
Method: In vitro Mammalian Cell Gene Mutation Test
Result: negative

. Test Type: Chromosome aberration test in vitro
Metabolic activation: +/- activation
Method: In vitro Mammalian Chromosome Aberration Test
Result: negative

. Test Type: Mutagenicity - Mammalian
Metabolic activation: - activation
Method: Genetic Toxicology: DNA Damage and Repair, Un-
scheduled DNA Synthesis in Mammalian Cells In Vitro
Result: negative

Genotoxicity in vivo . Species: Rat (Male and Female)
Application Route: intraperitoneal injection
Result: negative

7-Oxabicyclo[4.1. 0]heptane-3-carboxyllc acid, 2-ethylhexyl ester:

Genotoxicity in vitro Test Type: Salmonella typhimurium assay (Ames test)
Metabolic activation: +/- activation
Method: Bacterial Reverse Mutation Assay
Result: negative

. Test Type: Mutagenicity - Mammalian
Metabolic activation: +/- activation
Method: In vitro Mammalian Chromosome Aberration Test
Result: equivocal

. Test Type: Mutagenicity - Mammalian
Metabolic activation: +/- activation
Method: In vitro Mammalian Cell Gene Mutation Test
Result: negative

Genotoxicity in vivo . Species: Rat (Male and Female)
Application Route: intraperitoneal injection
Method: Mammalian Bone Marrow Chromosome Aberration
Test
Result: equivocal
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Carcinogenicity
Suspected of causing cancer.

Components:

Tributyl phosphate:

Species: Rat, (Male and Female)

Application Route: Ingestion

Method: EPA OTS 798.3300

Remarks: Limited evidence of a carcinogenic effect.
May cause cancer.

IARC No component of this product present at levels greater than or
equal to 0.1% is identified as probable, possible or confirmed
human carcinogen by IARC.

OSHA No component of this product present at levels greater than or
equal to 0.1% is identified as a carcinogen or potential carcino-
gen by OSHA.

NTP No component of this product present at levels greater than or
equal to 0.1% is identified as a known or anticipated carcinogen
by NTP.

Reproductive toxicity
Not classified based on available information.

Components:
Tributyl phosphate:
Effects on fertility :

Test Type: Two Generation Reproductive Toxicity Study

Species: Rat

Sex: Male and Female

Application Route: Ingestion

NOAEL: 225 mg/kg,

Method: EPA OTS 798.4900

Effects on foetal develop- . Species: Rat
ment Application Route: Oral
750 mg/kg

Method: EPA OTS 798.4900

Dibutylphenylphosphate:
Effects on fertility :
Species: Rat
Sex: Male and Female
Application Route: Ingestion
NOAEL: 5 mg/l,
F1: Lowest observed adverse effect level 50 mg/kg,
F2: Lowest observed adverse effect level 50 mg/kg,
Method: EPA OTS 798.4900

Effects on foetal develop- . Species: Rat
ment Application Route: oral (gavage)
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300 mg/kg
3 mg/kg

STOT - single exposure
Not classified based on available information.

Components:
Tributyl phosphate:
Assessment: Based on available data, the classification criteria are not met.

Dibutylphenylphosphate:
Assessment: Not classified

STOT - repeated exposure
Not classified based on available information.

Components:
Tributyl phosphate:
Assessment: Based on available data, the classification criteria are not met.

Dibutylphenylphosphate:

Exposure routes: inhalation (dust/mist/fume)
Target Organs: Respiratory system
Assessment: Not classified

Repeated dose toxicity

Product:

Species: Rat, Male and Female

NOAEL: 40 mg/m3

Application Route: Inhalation

Exposure time: 28 days

Target Organs: Blood, Respiratory system
Remarks: Irritating to eyes and respiratory system.

Components:

Tributyl phosphate:

Species: Mouse, Male and Female
NOEL: 75 mg/kg

Application Route: in feed
Exposure time: 90 days

Dibutylphenylphosphate:
Species: Rat, Male and Female
NOAEL: 5 mg/kg

LOAEL: 50 mg/kg

Application Route: oral (feed)
Exposure time: 90 days

Species: Rat, Male and Female
NOAEC: 5 mg/m3
Application Route: Inhalation

12/19



SAFETY DATA SHEET EASTMVMAN

Skydrol® LD4 Fire Resistant Hydraulic Fluid

Version Revision Date: SDS Number: Date of last issue: 06/02/2015
2.2 08/09/2016 150000093409 Date of first issue: 10/24/2013

SDSUS / PRD /0001

Exposure time: 90 days

Species: Rabbit, Male and Female

No observed adverse effect level: 100 mg/kg bw/day
Application Route: Dermal Study

Exposure time: 21 d

Aspiration toxicity

Not classified based on available information.
Product:

Not applicable

Components:
7-Oxabicyclo[4.1.0]heptane-3-carboxylic acid, 2-ethylhexyl ester:
Not applicable

Experience with human exposure

Product:

Inhalation . Remarks: None known.

Skin contact . Remarks: Causes skin irritation.

Eye contact . Remarks: Contact with the eyes may be very painful but does
not cause damage.

Ingestion : Remarks: None known.

SECTION 12. ECOLOGICAL INFORMATION

Ecotoxicity

Product:

Toxicity to fish : LC50 (Oncorhynchus mykiss (rainbow trout)): 5.2 mg/I
Exposure time: 96 h

Toxicity to daphnia and other : LC50 (Daphnia magna (Water flea)): 5.8 mgl/l
aquatic invertebrates Exposure time: 48 h

Toxicity to algae : EC50 (Selenastrum capricornutum (green algae)): 8.2 mg/I
Exposure time: 96 h

Components:

Tributyl phosphate:

Toxicity to fish : LC50 (Oncorhynchus mykiss (rainbow trout)): 4.2 mg/I
Exposure time: 96 h

Toxicity to daphnia and other : EC50 (Daphnia magna (Water flea)): 1.8 mg/l
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aquatic invertebrates

Toxicity to algae

Toxicity to fish (Chronic tox-
icity)

Toxicity to daphnia and other
aquatic invertebrates (Chron-
ic toxicity)

Dibutylphenylphosphate:
Toxicity to fish
Toxicity to daphnia and other

aquatic invertebrates

Toxicity to algae

Toxicity to fish (Chronic tox-
icity)

Toxicity to daphnia and other
aquatic invertebrates (Chron-
ic toxicity)

butylated hydroxytoluene:
Toxicity to fish

Toxicity to daphnia and other

aquatic invertebrates

Toxicity to algae

Persistence and degradability

Product:

Biochemical Oxygen De-
mand (BOD)

Exposure time: 48 h

EC50 (Desmodesmus subspicatus (Scenedesmus

. subspicatus)): 1.1 mg/l

Exposure time: 72 h

NOEC (Oncorhynchus mykiss (rainbow trout)): 0.82 mg/I
Exposure time: 95 d

1.7 mgl/l

NOEC (Daphnia magna (Water flea)): 1.3 mg/I
Exposure time: 21 d

LL50 (Cyprinus carpio (Carp)): 1.8 mg/l
Exposure time: 96 h

EC50 (Daphnia magna (Water flea)): 1.4 mg/I
Exposure time: 48 h

EL50 (Selenastrum capricornutum (green algae)): 9.6 mg/I
Exposure time: 72 h

Method: EL50 method of the water accommodated fraction
(W.A.F.)

NOELR (Selenastrum capricornutum (green algae)): 3.5 mg/l
Exposure time: 72 h

Method: EL50 method of the water accommodated fraction
(W.AF.)

NOEC (Oncorhynchus mykiss (rainbow trout)): > 0.11 mg/I
Exposure time: 60 d

NOEC (Daphnia magna (Water flea)): 0.106 mg/I
Exposure time: 21 d

LC50 (Fish): 0.199 mg/I
Exposure time: 96 h

EC50 (Daphnia (water flea)): 0.48 mg/l
Exposure time: 48 h

EC50 (Chlorella pyrenoidosa (aglae)): 0.758 mgl/l
Exposure time: 96 h

Remarks: not determined
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Chemical Oxygen Demand . Remarks: not determined
(COD)

Components:
Tributyl phosphate:

Biodegradability . Result: Readily biodegradable

Dibutylphenylphosphate:

Biodegradability . Method: Ready Biodegradability: Manometric Respirometry
Test

Remarks: Readily biodegradable

Method: Ready Biodegradability: Modified MITI Test (1)
Remarks: Not readily biodegradable.

7-Oxabicyclo[4.1.0]heptane-3-carboxylic acid, 2-ethylhexyl ester:

Biodegradability : Concentration: 100 mg/l
Method: Ready Biodegradability: Modified MITI Test (1)
Remarks: Readily biodegradable

Bioaccumulative potential

Components:

Tributyl phosphate:

Bioaccumulation . Species: Cyprinus carpio (Carp)
Bioconcentration factor (BCF): 20
Exposure time: 56 d
Method: OECD Test Guideline 305

Bioconcentration factor (BCF): 35
Exposure time: 38 d

Partition coefficient: n- : Pow: 10,100
octanol/water

Dibutylphenylphosphate:

Bioaccumulation . Species: Cyprinus carpio (Carp)
Bioconcentration factor (BCF): 35
Method: OECD Test Guideline 305

Mobility in soil
No data available

Other adverse effects

Product:
Ozone-Depletion Potential

Regulation: 40 CFR Protection of Environment; Part 82 Pro-
tection of Stratospheric Ozone - CAA Section 602 Class |
Substances
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Remarks: This product neither contains, nor was manufac-
tured with a Class | or Class Il ODS as defined by the U.S.
Clean Air Act Section 602 (40 CFR 82, Subpt. A, App.A + B).

SECTION 13. DISPOSAL CONSIDERATIONS

Disposal methods

Waste from residues . This product meets the criteria for a synthetic used oil under
the U.S. EPA Standards for the Management of Used Oil (40
CFR 279). Those standards govern recycling and disposal in
lieu of 40 CFR 260 -272 of the Federal hazardous waste pro-
gram in states that have adopted these used oil regulations.
Consult your attorney or appropriate regulatory official to be
sure these standards have been adopted in your state. Recy-
cle or burn in accordance with the applicable standards.
Dispose of in accordance with local regulations.

SECTION 14. TRANSPORT INFORMATION

International Regulation
IATA-DGR
Not regulated as a dangerous good

IMDG-Code
Not regulated as a dangerous good

Transport in bulk according to Annex Il of MARPOL 73/78 and the IBC Code
Not applicable for product as supplied.

National Regulations

49 CFR
Not regulated as a dangerous good

SECTION 15. REGULATORY INFORMATION

EPCRA - Emergency Planning and Community Right-to-Know Act

SARA 311/312 Hazards . Acute Health Hazard
Chronic Health Hazard

SARA 302 : No chemicals in this material are subject to the reporting re-
quirements of SARA Title Ill, Section 302.

SARA 313 : This material does not contain any chemical components with

known CAS numbers that exceed the threshold (De Minimis)
reporting levels established by SARA Title Ill, Section 313.

Clean Air Act
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This product neither contains, nor was manufactured with a Class | or Class Il ODS as defined by
the U.S. Clean Air Act Section 602 (40 CFR 82, Subpt. A, App.A + B).

This product does not contain any hazardous air pollutants (HAP), as defined by the U.S. Clean
Air Act Section 112 (40 CFR 61).

This product does not contain any chemicals listed under the U.S. Clean Air Act Section 112(r) for
Accidental Release Prevention (40 CFR 68.130, Subpart F).

This product does not contain any chemicals listed under the U.S. Clean Air Act Section 111
SOCMI Intermediate or Final VOC's (40 CFR 60.489).

Clean Water Act

This product does not contain any Hazardous Substances listed under the U.S. CleanWater Act,
Section 311, Table 116.4A.

This product does not contain any Hazardous Chemicals listed under the U.S. CleanWater Act,
Section 311, Table 117.3.

This product does not contain any toxic pollutants listed under the U.S. Clean Water Act Section
307

The components of this product are reported in the following inventories:

DSL :All components of this product are on the Canadian DSL
AICS : On the inventory, or in compliance with the inventory
ENCS : On the inventory, or in compliance with the inventory
KECI . Not listed

PICCS : Not listed

IECSC . On the inventory, or in compliance with the inventory
TSCA : On TSCA Inventory

TSCA list

No substances are subject to a Significant New Use Rule.

No substances are subject to TSCA 12(b) export notification requirements.

SECTION 16. OTHER INFORMATION

Full text of other abbreviations

AICS - Australian Inventory of Chemical Substances; ASTM - American Society for the Testing of
Materials; bw - Body weight; CERCLA - Comprehensive Environmental Response, Compensa-
tion, and Liability Act; CMR - Carcinogen, Mutagen or Reproductive Toxicant; DIN - Standard of
the German Institute for Standardisation; DOT - Department of Transportation; DSL - Domestic
Substances List (Canada); ECx - Concentration associated with x% response; EHS - Extremely
Hazardous Substance; ELx - Loading rate associated with x% response; EmS - Emergency
Schedule; ENCS - Existing and New Chemical Substances (Japan); ErCx - Concentration asso-
ciated with x% growth rate response; ERG - Emergency Response Guide; GHS - Globally Har-
monized System; GLP - Good Laboratory Practice; HMIS - Hazardous Materials Identification
System; IARC - International Agency for Research on Cancer; IATA - International Air Transport
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Association; IBC - International Code for the Construction and Equipment of Ships carrying Dan-
gerous Chemicals in Bulk; IC50 - Half maximal inhibitory concentration; ICAO - International Civil
Aviation Organization; IECSC - Inventory of Existing Chemical Substances in China; IMDG - In-
ternational Maritime Dangerous Goods; IMO - International Maritime Organization; ISHL - Indus-
trial Safety and Health Law (Japan); ISO - International Organisation for Standardization; KECI -
Korea Existing Chemicals Inventory; LC50 - Lethal Concentration to 50 % of a test population;
LD50 - Lethal Dose to 50% of a test population (Median Lethal Dose); MARPOL - International
Convention for the Prevention of Pollution from Ships; MSHA - Mine Safety and Health Admin-
istration; n.o.s. - Not Otherwise Specified; NFPA - National Fire Protection Association; NO(A)EC
- No Observed (Adverse) Effect Concentration; NO(A)EL - No Observed (Adverse) Effect Level;
NOELR - No Observable Effect Loading Rate; NTP - National Toxicology Program; NZIoC - New
Zealand Inventory of Chemicals; OECD - Organization for Economic Co-operation and Develop-
ment; OPPTS - Office of Chemical Safety and Pollution Prevention; PBT - Persistent,
Bioaccumulative and Toxic substance; PICCS - Philippines Inventory of Chemicals and Chemical
Substances; (Q)SAR - (Quantitative) Structure Activity Relationship; RCRA - Resource Conserva-
tion and Recovery Act; REACH - Regulation (EC) No 1907/2006 of the European Parliament and
of the Council concerning the Registration, Evaluation, Authorisation and Restriction of Chemi-
cals; RQ - Reportable Quantity; SADT - Self-Accelerating Decomposition Temperature; SARA -
Superfund Amendments and Reauthorization Act; SDS - Safety Data Sheet; TCSI - Taiwan
Chemical Substance Inventory; TSCA - Toxic Substances Control Act (United States); UN - Unit-
ed Nations; UNRTDG - United Nations Recommendations on the Transport of Dangerous Goods;
vPvB - Very Persistent and Very Bioaccumulative

Further information

NFPA: HMIS III:
Flammability
e B
- 2
T =
<
PHYSICAL HAZARD 0
. 0 = not significant, 1 =Slight,
Special hazard. 2 = Moderate, 3 = High
4 = Extreme, * = Chronic
Sources of key datausedto  : www.EastmanAviationSolutions.com
compile the Safety Data
Sheet
Revision Date : 08/09/2016

The information provided in this Safety Data Sheet is correct to the best of our knowledge, infor-
mation and belief at the date of its publication. The information given is designed only as a guid-
ance for safe handling, use, processing, storage, transportation, disposal and release and is not
to be considered a warranty or quality specification. The information relates only to the specific
material designated and may not be valid for such material used in combination with any other
materials or in any process, unless specified in the text.
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TRONA'R® EU Declaration of Conformity

Model Number(s)
Product Type/Name:

13-6600-3600, 13-6600-3600-A1, 13-6601-3600, 13-6601-3600-A1
Mobile Ram Air Turbine (RAT) Test Unit

Declaration: Tronair has assessed the equipment described above against the Essential Health and Safety
Requirements of one or more Directives. Based on this assessment, the equipment described above
is deemed to comply with the directive(s) listed below.

This declaration of conformity is issued under the sole responsibility of the manufacturer.

Directives: European Machinery Directive 2006/42/EC

Standards: EN 1915-1:2013 - Aircraft ground support equipment — General requirements — Part 1: Basic safety

requirements

EN 60204-1:2006 — Safety of machinery — Electrical equipment of machines — Part 1. General
requirements

ISO 4413:2010 — Hydraulic fluid power — General rules and safety requirements for systems and their
components

SAE ARP 1247D - Aircraft ground support equipment — General requirements

Markings: c €

Location of Issue: Tronair, 1 Air Cargo Parkway East, Swanton, OH 43558

Identification of person empowered to sign on behalf of the Manufacturer: Quality Assurance Representative
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Hamilton Sundstrand
Bulletin 1024
Operation & Maintenance Manual
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