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    A complete turbocharger is essentially a Centre Housing Rotating Assembly (CHRA or core 

assembly) with housings fitted to each side. The turbine housing directs exhaust gas to power 

the turbine wheel, the compressor housing directs air into the engine. The turbine housing will 

have a wastegate to control the turbine speed, or as is more common on diesel engines, there is 

a variable vane mechanism giving much better control of the turbo, reducing lag and improving 

performance. The wastegate or vane mechanism is controlled by an actuator – which could be 

controlled either electronically or by a vacuum system. 

    The CHRA is a rotor (turbine wheel one side, compressor wheel on the other) which is held in 

a bearing system allowing it to rotate at high speed on a pressurised oil film similar to the 

engine. Turbocharger manufacturer’s traditionally strip the complete turbocharger and CHRA, 

examine all the individual components.

What is a CHRA
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    To operate under such extreme conditions each 

component in the turbocharger, which make up the 

main rotor in the CHRA, is manufactured to some 

of the tightest tolerances in the automotive 

industry (as low as 0.002mm). The turbine and 

compressor wheels are also precision engineered 

and balanced on specialist equipment as part of the 

manufacturing process. However, when the rotor is 

assembled, the accumulation of the remaining tiny

imbalance in all the parts can create a rotor, which 

is out of balance, and will vibrate at critical speeds 

within the CHRA operating range.

Why need to balance a CHRA

W W W . P H E S S I O . C O M

    In exactly the same way in which a wheel needs 

balancing after fixing the tyre, the CHRA also needs 

balancing after it has been assembled. 

    It is important to understand, all objects which 

rotate around a centre axis have a certain amount 

of unbalance and this unbalance will create a 

resonant frequency – or vibration – at specific rpm. 

The speed and strength of the vibration is directly 

related to the amount of unbalance within the 

CHRA. The turbocharger CHRA is a complex piece 

of machinery which has been designed to operate at 

temperatures up to 800°C whilst reaching 

rotational speeds in excess of 230,000rpm (that’s 

over 3,800 revolutions per second!). 
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    In the same way a car wheel is balanced at low 

speeds, traditionally, the larger commercial turbo 

rotors were balanced at lower speeds. By achieving 

a certain level of balance precision at low speed, 

the resonant frequency of the rotor would be well 

above the operating speed of the turbocharger. 

However, as turbos became smaller, the rotational 

speed increased significantly so that the small turbo 

CHRA now passes through resonant frequencies 

within its operating range. To ensure these smaller 

CHRA do not vibrate excessively during operation, 

they must be balanced on a high speed balancing 

machine which is capable of accelerating the CHRA 

through its full operating speed and measuring the

vibration as the rotor passes through resonant 

frequencies. In over 99% of tests, the unbalanced 

CHRA has vibrations outside acceptable limits and 

must be further balanced to ensure the turbo will 

operate correctly.
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Why need to 
balance a CHRA
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    Failure to balance the CHRA on specialist equipment can 

cause excessive vibrations as the turbocharger speeds up, 

resulting in noise (whistling) and a breakdown of the oil film in 

the bearings. This in turn will cause premature failure of the 

bearing system, often with no obvious signs of lack of 

lubrication or oil contamination. 

    Importantly, the life of the turbocharger will be significantly 

reduced if the CHRA is not properly balanced – in worst cases 

the turbo will make unacceptable noise during operation and 

fail within days.

What are the effects of 
not balancing a CHRA
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What are the effects of 
using lower quality 
components on 
balancing
    As a result of the high rotational speeds, the level of 

precision in the manufacturing of turbocharger parts is 

extremely high. Quite simply, using lower quality turbo parts 

makes the CHRA harder to balance. This in turn means that 

low quality CHRA are often not balanced to the correct level 

and will fail much earlier than expected. Using parts which are 

not precision manufactured to the specified flatness, 

tolerances or dimensions, can lead to an accumulation of 

component imbalance issues, causing premature failure of the 

turbocharger.
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Development brief 

PHESSIO started to engage in aftermarket 

turbochargers business as a distributor back in the late 

1990s, On account of sincerity and high credibility, we 

got a good reputation after 5 years of sales 

development in northeast of China. 

In the year of 2003, We continue to expand our 

operations and product offerings, In order to get better 

quality control, cost control, and provide better 

after-sales service, PHESSIO has our own factory built in 

Fengcheng city. Since then “BUILT TO LAST” confirmed 

as our slogan and inspired us to become one 

long-lasting enterprise. 

With our unremitting efforts plus considerable 

investment in specialist machinery, PHESSIO has 

become a very named corporation in R&D, marketing, 

production and sales service at home and abroad.
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