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Abstract

In view of the problems of loosening and fracture of the fastening bolts of the acoustic power head
rotary motor, the reasons for the loosening and fracture are loose radial coordination and large
radial free movement space of the motor. Under high-frequency vibration conditions, the loose radial
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coordination will accelerate the loosening and fracture of the bolt, so a positioning and anti-loosen-
ing structure is developed to limit the radial motion between the motor and the frame. After the test
and engineering sampling verification, the problems of bolt loosening and creep fracture are solved,
and the expected effect is achieved.
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Figure 1. Acoustic frequency power head
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Table 1. Drilling test of the drilling layer
F 1. ESIMREILF LR EENIR AR

WE o BUGERRE(m)  REERIREE(m)  JEJi(MPa) R (Hz) SRR E(s) &
i+ 1.5 1.5 8 55 60.5 SELF
#Ht 1.5 3 8 55 70 eI
#+ 1.5 45 10 60 80 YR UVN
#+t 1.5 6 11 65 90 IR A BRI BR K
#+ 1.5 75 12 70 120 SR AA B[R] Bt K

Table 2. Drilling test table for coarse sand layer
= 2. EIIMREANURRD B ENIK R

MR BYGHERIRE(m) BRI M) KI(MPa) IR (Hz) IR TEI(s) - JERTOYN

skl 1.5 1.5 13 75 90 WA 2N (] B i oK
skl 1.5 3 13 75 95 AT

ik 1.5 45 15 85 120 WA 2N (] B i oK
skl 1.5 6 17 90 135 IEREIRT A 1A
skl 1.5 7.5 19 100 150 S JE AR IR B

W ERG, s ki TR R SR sh e TR, SkE BT IER s 2% .
3. BERNEIETR RN
3.1. 18§

B[] MR A LR AR IR B ) R BT U1 ) I R B 8, PO ARMRAT BRI, SR [ WA B AT S i
R, SFBURENAG) . FEEFASIRE IO, Toik i A AR, 0 T TE i Sl Al FL AT [ e it
[ B Bt 0 SR AR5 L% ) I P B
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Figure 2. The bolt is broken in the hole
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4. B OX % BRI A IRIR E 45
ot 5 [ WA WA B W S 1 S DR B AT 20 b, 3 T A 5 B AN R 45 A4 VL B A 5 T
4.1. W2 E FE ST
BRI RE T, A 3k Rl EE Tk A 2 B IR SR S BATER, SRR DI85 e
RN FL 2 B AR T ] BRIE D B R, 2 i i K TR AR 2 S BT 4 (3] (4]0 TR b0 A 5 FEE i G N AR A -
PN 7k B KARBIHNZ 105 Hz, F REHR 718 330 kN, 317k AL BIHEZE O RE 1R R B 0.2,
MEZE 52 3] {1 B KR 718 330 * 0.2 = 66 kN, HEZE LATE T 5 26 M14 Fighe, 40282215 1N

66/5 =132 kN.
RFEKH 35 SiMn &2, VI ) [o] = os/S = 735/4 =184 MPa ;

1.3F,
il M

(-
Fo—— W82 B (1% 1) 77
d\—— 15 M E
[o] — ¥R TT;
M14 8/ Mz di = 12.376 mm, RN (1)
143 MPa < 184 MPa, B & 3 R .
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TEN IR EA A ARG ERLIEI, 58 AR T 2R AR AR B 07, A B E A H AR R O
IRAMEZR AL, B Gk 2 FG, Bkl 22 b RN EA B N B3 . ik, @A R, HESE
RIRBHE AL EALBTFA G HIAT R ILIA 3.

DOI: 10.12677/met.2024.136057 494 IR N ST N


https://doi.org/10.12677/met.2024.136057

kAR 5%

Figure 3. Positioning and the layout of the anti-loosening structure
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Table 3. Table of material performance differences
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ORI H P g/em’ A o i AR AR TG/ PRSI
HHREN 7.82 i i 4550 G
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Ak 73 i & 3390 55
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Figure 4. Positioning the pad
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B S A vE 22 R CUR(GM): 26570 s

S S ] SE HESR IR (GK): - 926570%

JEHEZE Y IR BE — 9222 1k s s b 4/ B 7.5 mm;

JEHE 22 5 A0t i v 2= B A T ARG I BHE . 6417.375 mm?.

i bw I, 370K e B AR AL [ HELE A A SOE 5 I 4E N T 7.5 mm, $RE T ICEE, W
B TREZE IR Tyik ik 2k LR ) B s st 6] ol S EDE RS S Tk L AR ARG N T 6417.375
mm?*, KT RIREN R RN, AR O AE J, R BEHIR T e R 3 1 AR 5 [ R A AR R
BAFEABIY) 77, RRE T SRR A 2 4
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Figure 5. Installation and positioning of the anti-loosening structure. (a) Before installation; (b) After installation

B 5. REFEMRGH. () REH; (b) RERF

PN 773k [ 5 3k 5 S B bn S B by 2 e e e Jm s e TREG, RORWIE, e R ™R
KBl IHABTYIE L .
7. TR RBREE

$E IR RA HUBT V) S5 AL 4 P AR AN 75 Sk, FE LR TR T e 1 1 b el 2 BURE IS FH It o R 3 M b S S 0L
W= H B NKOONE b R R L R R . KIS RA] T EAR 50 mm 5T HAR
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Table 4. Drilling test of penvironmental drilling drilling
= 4. BESIMREAILN LR SRR R

WZ o HUGHE IR (m) FRHHE GRS (m) JEJi(MPa)  4RENHIF(Hz) B EE) RS

i 1.5 1.5 5 30 59 SELF
mt 1.5 3 5 30 60.3 SELT
mt 1.5 45 6 40 60.3 SELT
mt 1.5 6 6 40 75 SELF
i 1.5 7.5 6 40 76 SELT
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Table 5. Test table of silty clay layer of acoustic environmental drilling rig

5. BEHEMREHS RFE L RN R

)2 BUGEREEm) BiHEREEm) JE/MPa)  RSARMHZ)  BRAREG) RS

R+ 1.5 1.5 6 40 59 FEUF
Lyigiig i 1.5 3 6 40 60.3 FELF
A+ 1.5 4.5 7 50 60.5 FELF
Lyigii i 1.5 6 7 50 70 FEhf
bl 1.5 7.5 8 55 80 FELF

Table 6. Silty silt layer drilling test table
= 6. ASIMREAILN B L RSN R

= RREREEm)  BEREEm) EAMPa)  REAFEMHz)  PRHREG) RS

Wkt 1.5 1.5 5 30 50 eI
Ligsi 1.5 3 5 30 50 SELF
LiAgD i 1.5 45 6 40 60.3 eI
ik i 1.5 6 6 40 60.4 SELF
W+ 1.5 7.5 7 50 60.5 eI

Table 7. Drilling test table of clay layer
F 7. ESIMRENF L EREENIR R

)2 B RO FE (m) B R (m) & /1(MPa) PRENIF (Hz) R EGE) RS

it 1.5 1.5 8 55 60.5 FEUF
it 1.5 3 8 55 70 FELF
it 1.5 45 10 60 80 FEUF
L 1.5 6 11 65 90 FEhf
it 1.5 7.5 12 70 120 FEUF

Table 8. Drilling test for coarse sand layer

= 8. ASIMREANLAR B FENI R

WZ o HUGHE IR (m) FHEERUARE (m) JEJi(MPa)  HRBHIE (Hz) R EG)  RE

ik 1.5 1.5 13 75 90 FEhf
Fmb 1.5 3 13 75 95 FEhf
Fwb 1.5 4.5 15 85 120 FELF
ik 1.5 6 17 90 135 FELF
FLRD 1.5 7.5 19 100 150 FELF

R T JFUR = DR HZ R Ao DL IO ILIA 6.
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Figure 6. Field sampling. (a) Site drilling; (b) to obtain silt and clay samples; (c) to obtain sand samples
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