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ABSTRACT: As a new technology to improve material’s resistance to steam oxidation, shot blasting of austenitic steel inner
wall is becoming more and more widespread and mature when used in heated surface tubes of ultra-supercritical thermal power

units. The formation of oxide scale structure of traditional austenitic steel during steam oxidation, the influence of material’s
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critical Cr content on Cr-rich layer formation and the relationship between scale structure and critical Cr content were outlined.

The mechanism of austenitic steel shot blasting to improve steam oxidation resistance was: a micron-scale layer was formed on

the inner surface of the tube by shot blasting and grain fragmentation, lattice distortion and increased dislocations occurred in

the shot blasting layer. During the steam oxidation processing, a short circuit was provided for the diffusion of Cr atoms into the

surface, increasing the Cr concentration on the surface of the shot blasting layer to form a Cr-rich layer, reducing oxidation rate

and improving steam oxidation resistance. It was summarized that the order of the steam oxidation resistance of shot blasted

austenitic steel and traditional steel pipe in the temperature range of 600~750 ‘C at home and abroad was: in the range of
600~700 ‘C, shot blasting SUPER304(S30432)>TP310HCbN(HR3C) = shot blasting TP347H = shot blasting TP321H>
SUPER304 = TP347HFG>TP304 = TP347H>TP321H. In the range of 700~750 C, TP310HCbN(HR3C)>shot blasting
TP347H>shot blasting TP321H. The effects of various factors on the shot blasting quality in the shot blasting process, the

metallographic and hardness evaluation methods for shot blasting quality, and the actual application status of shot blasting

austenitic steel were also summarized. Finally, the problems of shot blasting austenitic steel about processing, welding and

service life were still to be solved, and the promotional use of shot blasting to martensitic steel was prospected.

KEY WORDS: thermal power unit; austenitic heat resistant steel; shot blasting; oxide scale; steam oxidation resistance
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Tab.1 Effect of various shot blasting process parameters on shot blasting quality

Affecting factors

Shot peening quality

Projectile specifications
Projectile flow

Spray gun feed speed
Working pressure

Nozzle design!'®

Small projectiles can reduce surface roughness, also improve the quality
The greater projectile flow, the higher strength of shot peening

The slower speed, the higher strength of shot peening

The higher working pressure, the higher strength of shot peening

Match optimal nozzle exit clearance and shot angle, can get a shot peening layer with

better uniformity and strength

Shot peening times!!”!

Shot peening time!'®!

More times can get better effect, but affect production efficiency

The time increases, the thickness of the plastic deformation layer on the surface gradually

increases and then becomes saturated, grain size decreases, generally selects the time
when the deformed layer tends to be saturated

Composite shot peening!'®?

(with steel shot and ceramic shot)
peening layer

Better than a single shot peening process, large residual compressive stress on the
surface, higher compressive stress in the superficial layer and higher hardness in the shot
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Tab.2 Oxide layer structure of austenitic steel with different Cr contents after shot blasting

Oxide layer structure

Matrix Cr content/% :
(from matrixto outer layer)

Schematic diagram of oxide layer structure
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