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Turbopump Disassembly/Reassembly Section 4.5 

Vent Port 

Cf Flange Slot 

Aligning the 
Pencil Marks 

Exhaust Opening __ -.:

Fore-Vacuum Port 

lTN-32.8 

Figure 4-1 O. Installing the Pump Housing 

5. Slowly lower the pump housing directly over the stator package, being careful not to

turn the housing or to bump the stator rings and knock them out of place (Figure 4-10).
Align the pencil marks that you made during disassembly to ensure that the housing's

six screw holes are positioned over the screw holes in the pump base. This hole align­

ment is essential since the pump housing O-ring prevents you from easily rotating the
pump housing once it has been seated. For pumps that have a CF tlangc, the slot in the
high-vacuum flange must face the fore-vacuum JX>rt (see Figure 4-10) .

6. Seat the pump housing by uniformly pressing down on the turbopump's high-vacuum

flange. Ensure that the housing is straight relative to the stator stack. If the gap between

the top row of rotor blades and the inside of the top stator ring is larger on one side,
straighten the housing so that this gap is uniform.
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Turbopump Disassembly/Reassembly 

1TN-32.12 

Figure 4-11. Checking that the Housing/Base Gap is Uniform 

7. With the turbopump setting upright, hand tighten the six pump housing screws with
washers. Slight realignment of the pump housing holes may be required to install the
screws.

8. Using a 6-mm Allen wrench, uniformly tighten the six pump housing screws.

9. Check the gap between the pump base and housing as follows:

a. Using a feeler gauge, ensure that there is a gap between the pump base and pump
housing (Figure 4-11) and that this gap is uniform around the circumference of the
pump base (the size of the gap isn't critical).

b. If the gap isn't uniform, loosen the pump housing screws and retighten them again
uniformly; then repeat Step 9a. If still unsuccessful, remove the pump housing and
check whether any stator rings have slipped off from their position or whether any
stator disk halves are overlapped; then repeat steps 7, 8, and 9.

10. After installing the pump housing, check for smooth running of the rotor by slightly
pushing at the rotor hub. There should be no pinging noises and no perceptible resis­
tance in the rotor bearings as the rotor spins.

11. Reinstall the inlet screen

Proceed to Section 4.5.6 to ensure that the turbopump has been reassembled correctly. 
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Section 4.5 Turbopump Disassembly/Reassembly 
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Figure 4-12. TtJIP150 V/H Stator Disk and Ring Placement 
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Figure 4-13. TMP360 V/H Stator Disk and Ring Placement 
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flt) Turbopump Running Tests

Turbopump Disassembly/Reassembly 

After reassembling the turbopump, perform the following Run-Up Test, Leak Test, and 
Venting Test procedures. 

1. Install a blank flange on the high-vacuum flange.

2. Connect a suitable backing pump to the fore-vacuum port.

3. Connect the turbopump to its frequency converter and start both the backing pump and
turbopump.

4. Observe that within 1.5 minutes for the TMP150 and 3 minutes for the TMP360, the

C· ... -..
...

_· ., 

converter should switch from ACCELERATION to NORMAL OPERATION. A longer
run-up time indicates improper assembly or a leak.

1. Install a blank flange on the high-vacuum flange.

2. Connect the turbopump to a helium leak detector. If a helium leak detector isn't avail­
able, the working pressure of the turbopump can be measured as an indication of any
leaks. A turbopump that has a blank flange attached to its high-vacuum flange should
attain a working p�essure of <1 x 10-6 mbar.

3. Start the leak detector and turbopump.

4. Leak check the turbopump; the leak rate should be <1 x 10-6 mbar llr/sec.

1. Switch off the turbopump.

2. Vent the turbopump.

CAUTION: Use extreme care to avoid scratching the turbopump's 
flange when prying the blank flange off of the high 
vacuum flange. 
Ill .I . • . . . 

3. After the turbopump pressure begins to rise (in about 30 seconds), carefully pry off the
blank flange from the high vacuum by flange. While detaching the blank flange, listen
for any pinging noises.

If you don't hear pinging noises, the pump is ready for operation. 
If you hear any pinging noises, disassemble the turbopump and check for proper assemb­
ly of the stator rings and stator disk halves. After reassembling the turbopump, repeat all 
of the running tests described in this section (Section 4.5.6)· · 
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5 - Detailed Descri tion
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TMP150/360·V/H Turbomolecular Pumps 

, VentPo 

Fore-Vacuum 
· Port

. Oil Cup 

This section applies to all TMP150/360 V/H pump models. The only phxsical difference 
betwe�n the TMP150 and the TMP360 models is the size. The only difference,between 

··•·the V (vertical) and H (horizontal) pump models is the oil feed for lubricating the bear­
ings. The V models draw the .oil up through the center of the shaft from an oil cup on the .
bottom of the pump (see Figure 5-1).

rMP·tso ·i, 
Pump Model 

Figure 5-1. TMP150 V and H Pump Models 
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Fore-Vacuum 
Port 

TMP150/360 V/H Turbomolecular Pumps 
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Figure 5-2. Sectional View of the TMP150 V 

Oil Pump 

The H models have an electric oil pump that is needed to ensure that the bearings arc 

lubricated when the pump is mounted horizontally (see Figure 7-3). The H pump also re­

quires a different converter which contains the drive and safety circuit for the oil pump 
(see Section 5.5.11). See Section 2.4.1 for the acceptable mounting positions for the V 

and H models and Section 5.2 for additional information on the oil-pump housing for the 
H pump models. 

The TURBOVAC is a turbomolecular pump used to evacuate a chamber or system to the 
high vacuum region. Its pumping speed is very h�gh for heavy molecules while it is con­
siderably lower for light molecules such as hydrogen. Its pumping speed also decreases at 

pressures above 10-2 mbar. Thus, a backing pump is required to shorten the pumpdown
time at higher pressures and to evacuate the hydrogen. The ultimate total pressure is main­

ly determine by the amount of hydrogen present. At very low pressures, most of the 
hydrogen originates from the metal walls of the vacuum chamber. 



Section 5.1 TMP150/360 V/H Turbomolecular Pumps 

To obtain pressures below 10-7, the vacuum chamber and the inlet flange must be baked
out. The CF -flanged turbopump models can be baked out because they have a metal inlet 

seal and a stainless steel housing. The ISO-K flanged pumps have aluminum housings 
and thus aren't suitable for bakeout. The ASA-flanged pump models have stainless steel 
housings; however, an ASA flange-heater isn't yet available for bakeout. The type of high­
vacuum flange supplied is identified by the turbopump's catalog number (see Table III Or­
dering Information at the front of this manual). 

The TURBOVAC pump consists of a multi-stage rotor/stator assembly and a drive as­
sembly (see Figure 5-2). An inlet screen fits into the turbopump's high-vacuum flange to 
prevent foreign objects larger than 1.5 mm from falling into the pump and causing serious 
damage to the rotor. 

The upper high-vacuum stages capture the process gas and the lower stages compress it. 
The drive motor and oil-lubricated ball bearings are located in the fore-vacuum area of 
the pump thus keeping the high-vacuum space free of oil contaminants (see Figure 5-2). 

The rotor is made of aluminum and is dynamically balanced to produce a total vibration 
velocity of not more than 0.15 mm/second. Thus the rotor should never be altered except 
at the factory or at one of our service centers. However, customers that have been trained 
by Leybold can remove the stators and clean the rotor and stator if necessary (see Section 
4.5 for this procedure). 

The rotor shaft is supported by two precision ball bearing assemblies lubricated with a 

special oil. The oil flows from the oil reservoir, through a silencing tube, and then up 

through the shaft to the bearings. The TMP150Vand TMP360V pumps can't be tilted 
more than 15° 

from vertical or the oil level will be below the oil intake thus preventing 
circulation of the lubricating oil to the bearings. See Section 5.2 for information on the 
TMP150H and TMP360H pumps which can be mounted horizontally. 

The rotor is directly driven by a 3-phase, AC induction motor (see Figure 5-2). The motor 
is normally water cooled; however, an air cooling option is also available (see 

Appendix Al). 

A bi-metal thermal switch shuts down the pump if the temperature near the motor coil ex­

ceeds 158
°

F (70
°

C) (see Figure 5-2). This switch opens and causes the NT-150/360 Fre­
quency Converter to shutdown the turbopump if the cooling water or air is inadequate . 
The turbopump can't be restarted until the thermal switch closes and the converter is reset 
by pressing the STOP pushbutton. 
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TMP150/360 V/H Turbomolecular Pumps 
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Figure 5-2. Sectional View of the TMP150 V 

Oil Pump 

The H models have an electric oil pump that is needed to ensure that the bearings arc 
lubricated when the pump is mounted horizontally (see Figure 7-3). The H pump also re­
quires a different converter which contains the drive and safety circuit for the oil pump 
(see Section 5.5.11). See Section 2.4.1 for_ the acceptable mounting positions for the V 
and H models and Section 5.2 for additional information on the oil-pump housing for the 
H pump models. 

The TURBOVAC is a turbomolecular pump used to evacuate a chamber or system to the 
high vacuum region. Its pumping speed is very high for heavy molecules while it is con­
siderably lower for light molecules such as hydrogen. Its pumping speed also decreases at 
pressures above 10-2 mbar. Thus, a backing pump is required to shorten the pumpdown 
time at higher pressures and to evacuate the hydrogen. The ultimate total pressure is main­
ly determine by the amount of hydrogen present. At very low pressures, most of the 
hydrogen originates from the metal walls of the vacuum chamber. � 
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TMP150/360 V/H Turbomolecu/ar Pumps 

All oil-lubricated pumps have a vent and a purge port (see Figure 5-1). The vent port is 
I: __ the KFlO port in the side of the upper pump housing; the purge port is the KFlO port on 'I 

the pump's base housing near the KF25 fore-vacuum port. It is important to vent lur-
bopumps during shutdown to prevent oil vapors from backstreaming from the backing 
pump into the high vacuum portion of the turbopump. 

For standard application, the purge port is sealed off and the pump is normally vented 
through the vent port. 

However, if the pump is exposed to corrosive or aggressive process gases or gases that 
contain or abrasives or metallic dust, venting through the vent port would result in harm­
ful process gases entering the bearing cavity and damaging the oil film. Harmful process 
gas can also be drawn into the bearing area if the inlet pressure becomes higher than the 
original foreline pressure. Particles as small as 5 microns can cause damage. 

Thus, for harmful process gases, you must seal the vent port and use dry inert gas to 
purge and vent the pump through its purge port. A special PurgeNent Valve is required 
which allows a constant flow (minimum 12 seem at O psig) during operation for purging 
and which automatically increases the flow to 4800 seem to vent the pump during shut­
down (see Appendix A.6). 

This purge and venting gas keeps the motor/bearing cavity at higher pressure than the 
foreline, thus preventing the bearing and oil from being exposed to harmful process gas. 

Even though inert gas purging allows you to pump many corrosive and aggressive gases, 
we don't recommend pumping oxidizers or higher than atmospheric concentrations of 
oxygen with any pump which uses HE-500 or any other hydrocarbon oil. 
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