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Tablel Vickershardnessand ndentation fracture toughness of SIC/(W, Ti)C gradient and hanogeneous ceram ic nozzle

QN fracture ughness

ON fracture toughness

L ayers @\ hardness HV / GPa K M Pa: ml/2 ON hardnessHV /GPa K M Pa. m2

1 (Surface layer) 26 58 5 63 25 67 4 97

2 25 91 5 32

3 25 52 5 05

4 24, 98 4 13

5 23 77 376
6 (Bottom layer) 23 31 3 54

) CN
; 1 AN
, , N
2 540 min

[10]

[11,12]

526 3 M Pa,
517. 3MPa
22

53 196 x10"° mm’ /g,

13 013 x10 ° mm’ /g
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(a) Before operation (b) Worn entry

(¢) Worn exit

Figl Photogrgohsof G\ nozzle entry and exit bore profiles before and after erosion(2 x )
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Fig2 Variation of bore diameter with G\ and CN ,
nozzle length after 540 min operation

2 540 min , ,
115 11 MPa, ! !
332 87 M Pa, 327. 22MPa  3(b)
SiC/ (W, Ti)C ! !
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Von mises /MPa
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Fig3 VonM ises curve of interwall of G\ and CN nozzle
3 VonM ises

(a) Entry (b) Middle (c) Exit

Fig4 SEM microgrgohsof thewom bore surfacesof the G\ gradient nozzle (after 540 min operation)
4 Sam ( 540 min)

(a) Entry (b) Middle (e) Exit
Fig5 SBM microgrgohsof thewom bore surfacesof the ON hamogeneous nozzle (after 540 min operation)
5 SEm ( 540 min)
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Development of SIC/(W, Ti) C Gradient Ceram ic Nozzle and
Study on Its Erosion M echan isn

L U Li-li"?, DENG Jian-xin', ZHOU Jun', ZHU Li-n&
(1 Deparment of M echanical Engineering, Shandong U niversity, Jinan 250061, Ching

2 Deparment of M echanical and Electrical, Pingyuan U niversity, Xinxiang 453003, China)

Abstract: Idea of functionally gradientmaterial (FGVI) theory was used o the design of ceranic nozzle The pur-
pose was o reduce the stress at the entrance of the nozzle during abrasive jetmachining process The stress states of
the nozzlewere analyzed by finite elenentmethod Reaults show that the minimum stress gopeared in entrance area
of the gradient ceramic nozzle, and © SiIC/ (W, Ti) C gradient ceranic nozzlewere produced The erosion behavior
of the SIC/ (W, Ti) C gradient ceramic nozzle was investigated in comparison with common ceranic nozzles The
SiC/ (W, Ti) C gradient ceramic nozzles exhibited an apparent increase in erosion wear resistance over the common
ceramic nozzles under the sane test conditions This is because that the stress state at gradient ceranic nozzle was
changed and itsmechanical propertieswere mproved The wear mechanisn of gradient ceranic nozzle was fatigue
and fracture at nozzle entrance, micro-cutting betveen extrance and exit, and fracture due o fatigue and brittle
fracture
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