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Design of ZHDN-SDR 150A high-frequency sonic drill
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Abstract: This article mainly introduces the design and verification test of ZHDN-SDR 150A high-frequency sonic

drill, and provides theoretical basis and technical guidance for its application in the investigation and remediation of

contaminated sites. The overall design scheme and the main performance parameters of the drill is discussed;

meanwhile the structural design and technological innovation of the high-frequency sonic power head, the main

components of the machine, and the auxiliary drilling tools are systematically analyzed. Verifying test was conducted

for the drill in two different soil formations, and all parameters met the design requirements. The comparison of the

verification results between the ZHDN-SDR 150A drill and similar ones at home and abroad shows that the drill stands

at the domestically advanced level and runs neck and neck with international counterparts in terms of the main

performance parameters and key equipment. The drill has prominent advantages with regard to vibration frequency,

stratum applicability, and service life of auxiliary drilling tools, but has shortcomings such as decreasing drilling

efficiency under the hyperthermal condition, scant intelligent and automation level. Therefore, it is necessary to further

develop new materials with high temperature resistance and hardness, and to improve the remote wireless control

system.

Key words: high-frequency sonic drill; structural design; vibration device; damping device; bearing cooling and lubrication;
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Table 1 Main performance design parameters of the

high frequency sonic drill
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Fig.3 Working principle diagram of the sonic power head

32w Bl Oy Sk R A BT

A Sk R Bl A R | T e A
e F IR 05 R R R v B0 R G R (T
4) o BEVHMER (1) @RI R R Bt A B 2Tt

T IR SRR RRSE R A R T S A
THROBUIR 7 25 4, i 3 33 AT £ 25 A2 5E 18 B 150
Hz. (2) 8 J1 3k TARRRE PEAR . Beit A BT 28 LT
B T — Bl A RAR B A B}, 27 B T — Bl
PRAEE IR TE T WA I8 1 3k s B T AR E
P (3) 8 1 Sk RlR T Z5 div it o Bk A Bt
T — B RORYE WM R G R T T R T 57
5076 LA Lo B IR 2l B 0B 4R 2R L A il R 4 0097
HRGEEEEN A,

® o e ik

° ER i

== TR E

kAR E

FhREHE
TR Tk
B4 SHERINLEMTE
Fig.4 Structure of the high-frequency sonic power head

Ee ik

321 fRahFEWIF

Ry YA i A I B 7 S I B AR il R R TSR
(150 Hz) , & it 7 — MR ol e | 3 By 1 2 X0 Pk i
PR T 45 K FIR 2l VR SR R (&1 5) . PR
L5 T A VO A 5T AR A5 i o0 JoT e RO o B Y AR 5
By, JBTC [R)ARASE 79 R R B S OB A B, R 2 [a] AR X Y
WA AR S 3K 43 90 3R Sl VAR 1) e Bl R il 60 O — o
Be A [R5 48, 52 R A6 10 29 R P 3 38 A 4 [R) 25
AH 1) [0, DI 77 2B 2 L ) BB R R R
Ho G IR F A 0=28980 r/min, L M=
4.32 Nem. 2R vi il TR REA, ol 3E 88 ik 5
F11-005, i KHEE A5 4.9 mL/r, fEH 3h Wi 4L Ik 7
45 ¥ A5 B A RS B ) BE A, S B e T Bl aE Y 4R
7.
3.2.2 W EWIF

T AT A U Bl g Sk e s e T R E
BT T — R R 2% 8 35 22— A HR AR e B b4 R



549 B 24

W 7 T 45 . ZHDN-SDR 150A B 755 4% 75 1 & WL 1 139

PRTA #RFB

IREIE ik
5 RBEBEMTE

Fig.5 Structure of the vibration device

I e 1 22 A (1R16) o A IRAS U P B AT R ) IR
SFORT G S B AR ELAIRAR R B A4 L 1)
55 3 b 19 9IR Bl 5 1 — B, 12 B R A 4RI R TR
v T2 02 B 1P s Ay > I8 0 B L 25, BT 8 1) RO R
FYATE R A B R o R b i 45 A 11 I
B TR IEEN T1 3k B4R B0 05 ) HA B B SR IR
PERE , [7] e A 1) SCR AT B0 1 SCEEVE RE L A 2 1k
T R I 3l I AR R AR ) A RS AR AL e T
PN 1 Sk AR B AR E T, OF HA RH S T E AR
4 9% 20 1] EHEZL A4 388, DD T IR 3 RE R AR AE

FEPRAG B

¢ &

T RERS KT T
(XX KR
GRS KN

eeseees
. &
@ gk
B PP

Bl6 —MERGEIR#
Fig.6 A columnar rubber block

3.2.3 WK HIEN R

TR T R A 2 g Sk R ) A, BT
TR N ARG, aE A | A
RGP P R G AR B & 7 B s, Al
R SIRIGRE N2 DS il DEWAR (0 Finid Al R SRR Ey
A A0 ARSI R ) S R LT, th R
i Ao 9 R B AR L 1 R 2 A o R Sl D Sk R T

VA BB 1k T 75 Bl 8 1 3k e R v S0 WS KRG
85 B0 AR BUMRSUIR S i 17 s 13k i
7 P 222 A P R AT S P 5 O ELA) T o8 20 436 3l 25 R ik
SEMC A, (A5 v A i 7 75 e 8l 0 Sk i Rl AR N
(i) 205 3000 R0 609l v o M P AS 7 2R B S T
i A b I P9 B 3k T X i O AR Tl BE B AR B i A
BH T

4 BESHRIEIT
4.1 Bt

T 2 Al EL A e i B T R T A S R
WU R AE Bl g B 3 B 0 0 DR ) 20 Al
B AL 55 R T BEAT 20, e A 15 30 SRS
BBl 1 2 3o O R AR e 2 S B B L
i YAl B
4.2 FnBOM ) & TR I 28 2 URE Bt

i 28 A BB RS a0 18] 8 By, 2 B e B AT
Bili ke AR B I BRI 4 Sk AL Bl A N BOA AR TE
E , 1 v 308 o 3 Sk 5 P A A R S 4 5 P A A LA
AE 5 1 AT IR BOE Y IR (R 5 3% 4 K IR A%
P T IR PR R L B A R TDOES T 4
9 A T R S 2 2 AR R B AR MR R A
A B, IF BLR RAR S b AR S0 3 B
FE B Sl LT A, ELRAT TR T S
TUCE T K S K e 2 8] K GE 1E S T
BT T W AU E B A K L% SE 5 T K A B
PRI FEHEATIEIR A5 3]
4.3 v — IR 2 5 T A XURE R BTt

XUBE B B SRS I 9 Fir s, 322 i Aok
PO UL RS MBI AR . UL Y b
Ui A A 22 AL Sk S g A LA Sk s D
BB IR SCE A Bk AN AT R
BT BT B S 5 B Sk IR U, b S BV AR
RS0 He , B A A R S0 e A B B MR R o 42
Sk b W R T

5 IRUEMIIK
5.1 M2 Hwi

il i AR RE S R A, IS B BT Bl
WR B ST R B R LA Al TR
JBE CFEIRERE FE AR BOLR . EA SRR B S B
PLTAEERE



140 R TR 20224FE 3 H

figeco it e ||
1T ik

|
| I
e I 0 | L]
o . P
I e i EQEI
> L 15bar%§2 21
%ﬁ AR lpr i1l

i
bz

i

T

|

|

|

ai

I ! it TR A :

W R . HE P — firiA |

4 H A 2L Sy ] ﬂJjN ,M_i[{rj

= o

®Z Y ;' l: Sy B ' [ T

1

B P
! | -JﬂdjiiﬁﬁuA

BEH OB | 5w
e ] [ 4L

—
B7 HEQHERREEERE

Fig.7 Hydraulic schematic diagram of the bearing cooling and lubrication system
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Table 2 Verification test record for soft formation

itz / I 2/ et T/ I T/ R, EORETIEAR/ W/ I RERE/
m % kN kN (Nem) Hz (rmin™) (Leh™)
0~1.5 90 42 42 449 56 26 10.0
1.5~3.0 95 44 44 542 64 44 10.0
3.0~4.5 90 41 42 689 68 46 10.0
4.5~6.0 93 42 43 746 72 45 10.0
6.0~7.5 97 46 42 768 76 56 10.0
7.5~9.0 97 48 41 848 84 56 10.0
9.0~10.5 94 41 45 869 88 56 10.0
10.5.~12.0 94 45 46 948 89 67 10.0
12.0~13.5 98 48 44 1064 106 74 10.0
13.5~15.0 92 47 48 1186 120 74 10.0
15.0~16.5 91 50 50 1275 124 78 10.0
16.5~18.0 96 50 50 1332 136 79 10.0
18.0~19.5 96 50 50 1407 142 80 10.0
19.5~21.0 96 50 50 1460 150 80 10.0
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Table 3 Verification test record for medium and hard formations

B R/ W/ et S/ BT/ KR/ RORBE S/ T/ FHRERE/
m % kN kN (Nem) Hz (remin") (Leh'")
0~1.5 93 44 42 280 46 32 10.0
1.5~3.0 98 45 43 368 49 42 10.0
3.0~4.5 94 41 43 395 52 48 10.0
4.5~6.0 93 39 44 427 54 41 10.0
6.0~7.5 98 43 41 498 58 47 10.0
7.5~9.0 94 41 46 568 63 44 10.0
9.0~10.5 95 42 44 588 69 46 10.0
10.5~12.0 96 46 42 657 71 53 10.0
12.0~13.5 96 45 41 689 83 56 10.0
13.5~15.0 98 47 48 743 89 68 10.0
15.0~16.5 95 43 43 756 96 76 10.0
16.5~18.0 93 42 42 847 100 72 10.0
18.0~19.5 94 43 44 895 103 77 10.0
19.5~21.0 98 45 46 932 109 80 10.0
21.0~22.5 96 47 45 1063 112 69 10.0
22.5~24.0 95 46 44 1078 114 78 10.0
24.0~25.5 97 48 49 1086 124 78 10.0
25.5~27.0 94 44 50 1097 126 79 10.0
27.0~28.5 93 48 48 1138 130 79 10.0
28.5~30.0 93 49 48 1178 136 79 10.0
30.0~31.5 93 48 46 1265 141 80 10.0
31.5~33.0 95 48 46 1342 148 80 10.0
33.0~34.5 97 50 46 1460 150 80 10.0
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