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Study on Strengthening of External Threads in A100 Steel by Elliptical Ultrasonic Rolling
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[ABSTRACT] A100 steel has the characteristics of high fatigue resistance and significantly low weight. In the aviation
industry, A100 steel is used for aircraft landing gear gradually, and its main bearing parts are joined by screw thread. Ul-
trasonic vibration rolling strengthening technological process has been proposed to improve the fatigue life, and ultrasonic
rolling device has been designed to strengthen external thread, and process parameters have been optimized. Residual stress
near to the root of the threads has been measured by X-ray stress analyzer, surface roughness has been measured by rough-
meter, micro-hardness has been measured by Vickers, and fatigue life has been measured by fatigue machine. The results
show that the maximum axial stress increases by 70%, micro-hardness increases by 14%, and the roughness is reduced by
51%, and fatigue life of the threads strengthened by forming tap is five times longer than those of cutting threads under the
stress of 600MPa.

Keywords: High strength steel; Ultrasonic rolling; Residual stress; Surface roughness; Fatigue life
DOI:10.16080/j.issn1671-833x.2016.03.077

ATOO FY A7 8 o 58 52 v BT 224 1000 2 DA By ) 98 11
AR JE P RO RAERE , 76 [ A MR 22 583
A2 BT R 55 bR, E7EHT S Tk g 22 il i K
HUHE ZR IR, U LR P 2 R I RSO 145 2
AV AN O IS AF R T B AN e, L AR
BURAER . XSRS TomAL AL B] , T LIS i R S
SIS A 55 A7

FAT, TR FIRSCR A 326 Ry T H MRS 78
TN SRR TR G B gy b all— 5
(5% H I XHRSGHA TR AL P S T HEBCR IS KR %

PR AR T 1 T MR SORR R 3] A FR ST AR R, B
Ghef B RO AT T — e T ARSI, 3BT )
A5 v SR B AN (4 30CrMnSiNi2A . 300M 4045 ) AT IE S
TR IR SRR, 25 S 2R IR TR A J5 00 5 o8k BE A R AT r
P 0

Bl X AR I T AR AR AM S, A —2e2f 3
B RSl A BRI T 25, B B — Pl i 2 1 o
FEHA TR R R AR . TEAE SR AL
T2 b T 2 s A 0 T AR S AR By, mT L
SR R AL e R s AL B AR A RS, — 2

2016 4555 3 1] - RiAlE A 77



él’*iEY RESEARCH

P TR AICR

A SO P[5 I Sl VR T BRI I B SR S5 £k
T B B S R R SR A, FEAT IR SR R TR
RS AR IS R A TR g 3R T B2 | 2 T AL R 32 A 5
A AR L

1 FRERENLRE
1.1 RIEH#

A100 f2&—Fh 0 = Co —URIBALHE = am AN, 21
FEEH K AerMet100, L) C. Cr £ Mo fEMRAL TR , HF
o T ) e A e e T T MR fin T AR
FZH TR 300M S5 A 48 1 5 B A il Rl oG
7 i, Ak B iR 1 R .

AMZZCE 57 AR 1 Frs , HAME N 44mm, K
M 115mm, BB B R 31mm, BREUEE R 3mm , BR4L
FIKE S MJ44 x 1.5-4g6g (& 1),

R®1 A1005R4LZE RS %
C Co Ni

Cr [ Mo | Si | Mn Al Ti S P

0.23 |13.85|11.73| 3.13 | 1.25 | <0.1 | <0.1 |0.0135| 0.01 |0.001|0.006

115

~

B SMELLRIE

Fig.1 Test piece of external thread
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Fig.2 Principle diagram of rolling
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Fig.3 Root hardness of strengthened thread
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Fig.4 Root surface roughness after rolling
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Fig.5 Surface deformation of thread in the process of
extrusion strengthening
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Fig.6 Thread root surface topography
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Fig.7 Fatigue life of the specimens
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