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Evaluation Results Of Durability Test After 1,000,000 Times Rotation
1. Purposed

- To evaluate the durability of pneumatic actuator (cylinder diameter 90mm).

- To evaluate the durability of spring.
(This durability test also suits for the pneumatic actuator cylinder diameter 50mm,
under the air-source pressure of 0.5MPa of Chinese Specification).

2. Test Samples

- Diameter: 50mm and 90mm of Pneumatic actuator cylinder;
- Model: AT90D or AT90S, AT50D or AT50S.

3. Test Guidelines

- Air-source pressure : 0.5MPa.
- Switch (open/closed) each 2 seconds and the per cycle takes 4 seconds.
- Rotation number: 1,000,000 cycles.

4. Evaluation items

- To evaluate external leakage situation during the durability test.

- To evaluate changes in performance that including internal leakage check and minimum
starting pressure after the durability test.

- To evaluate wear condition of each parts after durability test.

- To evaluate the wear condition of soft parts (O -ring)

5. Evaluation results

- External observe results of Pneumatic actuator during durability test.
--There was no external leakage can be found after 500,000 times submersion test.
--Black grease appears at the bottom after about 800,000 rotations.

- Performance change situation of pneumatic actuator after the durability test.
--There was no change in performance after the durability test.
--External: Leakage not be found in the test at 0.5MPa of air-source pressure.
--Internal: Leakage not be found in the test at 0.5MPa of air-source pressure.



- Wear condition of each parts (Check photos in attachment)

(To disintegrate and observe directly after test, without washing)
--There is no abnormal situation in outside.
--Lots of black grease be found after opened the cylinder.
(There is black grease at the upper and bottom of rotation axis.)
--Grinding crack (black grease) be found at the upper and bottom of O-ring.
--Grinding crack be found at stainless steel CAM and O-ring.
--Uneven wear be found at the position between piston and axis, but it is normal.

(To observe after washing)

--The inner surface of cylinder is glossy and clean, grinding crack is not be found.

--The appearance of upper hole is glossy and clean.

--The mesopore which connects the top of cylinder and rotation axis still maintain good shape

and performance after durability test.

--The O-ring notch in piston is glossy and maintained good shape and no grinding crack be found.

--There is a tendency that the contact surface between the rotation axis and the left piston
contacts incompletely, but not serious.

--Grinding cracks can be found on soft parts in piston, but not serious.

(The wear condition of O-ring)
--Grinding cracks be found on soft O-ring of piston, but normal.
--Grinding cracks can be found on soft O-ring of rotation axis, but normal.
--The cap of O-ring is normal.
--For other soft parts, grinding cracks also be found , but normal.
--The color on top is normal.

5. Summary

After taking the durability test for pneumatic actuator (cylinder diameter 90mm), we can confirm that
both the internal leakage and external leakage are well ; we also can confirm the performance of
actuator is still good after 1,000,000 rotations.

The cylinder body and piston are designed very well. Besides, the soft parts (O-ring) inside the
actuator can effectively avoided the direct wear between the piston and the cylinder body when it is
running. It can be confirmed that this type of pneumatic actuator can operate continually more than
1,000,000 cycles at least. So it is reliable and worth to use.
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Appearance (Top view)
After 1,000,000 times rotation
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Appearance (Inlet/Outlet side)
After 1,000,000 times rotation
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Appearance (Bottom of the actuator)
Black oil adhered.
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Appearance (Upper of the actuator)
Black oil adhered (a little bit)
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Photo of each part after durability test by 1,000,000 rotation
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Upper of the actuator
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The cavity between piston and cylinder head
when open the actuator.
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The cylinder bore inner surface (oil residues)
after removing the piston.
SRR KT DRE
4 BRI EBRYSLIRIE

T)—Z AR FEFELTLND,
BERGE, MAAXREEEHRE




Photo of ea
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ch part after durability test by 1,000,000 rotation

The cylinder bore inner surface (oil residues)
after removing the axis.
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Black oil adhered
in the upper hole of actuator.
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Black oil adhered
in the bottom hole of actuator.
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Lubricating oil adhered on the left piston.
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Photo of each part after durability test by 1,000,000 rotation

The black grease on surface of piston teeth
looks like more even.
(from the one on the right side)
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The black grease on surface of piston teeth
looks like uneven.
(from the one on the left side)
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Lubricating oil nearby the O-ring at piston
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Photo of each part after durability test by 1,000,000 rotation
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Photo of each part after durability test by 1,000,000 rotation
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Wear condition of spring base
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The inner surface of cylinder is glossy
and clean after washing
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There is no scratch marks on inner surface of

cylinder.
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Photo of each part after durability test by 1,000,000 rotation

The cylinder bore is glossy and wonderful
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The black grease in the upper hole of
actuator has been cleaned.
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The upper hole of actuator after washing.
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The black grease in the bottom hole of
actuator has been cleaned.
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Photo of each part after durability test by 1,000,000 rotation

The bottom hole of actuator after washing
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The cylinder head after washing.
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The spring holes (in cylinder head) maintain
a good shape.
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The spring holes (in piston)
maintain a good shape
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Photo of each part after durability test by 1,000,000 rotatior

The O-ring notch in piston is glossy and clean
Very perfect.
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The O-ring notch in piston is glossy and clean
Very perfect.
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¥4 The backside of piston is glossy and
clean, no abnormal condition can be

£ X+ found.
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Photo of each part after durability test by 1,000,000 rotation

Teeth of piston rack surface
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Overall of axis after washing
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Wear condition nearby the O-ring
at upper of axis.
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Photo of each part after durability test by 1,000,000 rotation

Wear condition nearby the O-ring
at bottom of axis.
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Wear condition of contact surface between
Otic-Cam and stopper bolt.
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Wear condition of contact surface between
Otic-Cam and stopper bolt.
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Photo of each part after durability test by 1,000,000 rotation

Stopper bolt
(used for adjusting the degree of rotation )
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O-rings on the piston,
the inner and outer wear is minimal.

EXr ROV
SMEIEREN TSN K HEEREERERR
BREEMTHS,

EEFAE, ANFISMURIEIRBRRR M.

O-rings of piston, maintained a good shape,
no abnormal can be found.
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Wear condition about O-rings of axis
Big ring--upper side

Small ring--bottom side
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Photo of each part after durability test by 1,000,000 rotation

Support ring of piston
no abnormal condition can be found.
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Inner washer of axis
no abnormal wear
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Outer washer of axis
no abnormal wear.
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Outer washer of axis
no abnormal wear.
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Photo of each part after durability test by 1,000,000 rotation

The stainless steel washer between cylinder
and axis (backside of washer)
no abnormal wear can be found
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The stainless steel washer between cylinder
and axis (front side of washer)

Wear can be found at the position contacted
with metal cir-clip, but it is normal.
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Stainless steel cir-clip (upper side)
shape and performance maintained well.
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Stainless steel cir-clip (bottom side)
Minor wear, but performance maintained well.
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