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Synopsis :

The ultrasonic hardness tester SONOHARD Model SH-1 is designed for measuring the
material hardness electrically by making an indentation on an object, and reading the
hardness value indicated on the calibrated ammeter which is sensitive to the changes in
hardness caused by such indentation. SONOHARD consists of a manual probe and a
hardness indicator. The manual probe contains a Vickers diamond-tipped rod assembly
vibrating at ultrasonic frequencies. The standard instrument is calibrated for steel in
Rockwell ¢ units 20-70, and its scale is linearized. The total load on the indenter is
usually approximately 900 grams, and a precise coil spring insures the constancy of the
load in use. As SONOHARD probe is extremely light and can be easily handled by one
hand, this tester can measure quickly the hardness of any heavy steel objects by simply
applying the probe from any positions, vertical, horizontal or overhead. Moreover, since
the indicator itself is designed as a portable type, SONOHARD is convenient for
workshop testing purposes. As the hardness value is detected as an electric signal, this
instrument will make it possible to automate the hardness testing and put it on the

on-line system.
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The ultrasonic hardness tester SONOHARD Model SH-1 is designed for measuring the material
hardness electrically by making an indentation on an cobject, and reading the hardness value
indicated on the calibrated ammeter which is sensitive to the changes in hardness caused by such

indentation.

SONQOHARD consists of a manual probe and a hardness indicater. The manual probe contains a

Vickers diamond-tipped rod assembly vibrating at ultrasonic frequecies. The standard instrument is

calibrated for steel in Rockwell ¢ units 20-70, and

its scale is linearized. The total load on the

indenter is usually approximately 900 grams, and a precise coil spring insures the constancy of the

load in use.

As SONOHARD probe is extremely light and can be easily handled by one hand, this tester can

measure quickly the hardness of any heavy steel cbjects by simply applying the prcbe from any

positions, vertical, horizontal or overhead. Moreover, since the indicator itself is designed as a portable
type, SONOHARD is convenient for workshop testing purposes.

As the hardness value is detected as an electric signal, this instrument will make it pessible to

automate the hardness testing and put it on the on-line system.

1. ¥xh&E

SROBXRBHEE LTE, < by, p—
A, Befuad, FYVIN, vaThFEHEE
BoB 2B HIATVA, v FTHEIR
BRBLIANE, A ENER YRR L C A
SToicirhuebiovwntRE L DINET
Efpv, Fhov 2 7RABBIIENESOKRE S
FEAERRY ST, BECRETE S &
%, WIELExORESYSE D, ILEEROR

* HEBTHHRRHEEE
w4 SLESE T iBRTEIY A o

B HAESNRGER L LT ET L
ATERGOTIMEL LT — 2 — S8 O H Bk
TEETH T,

LA TABEEE LY s h— A, 2
v 7% = U SR S L AR EOMALT
WaREmEcEL, v - AR SRR
EOEMELHETSH L OTH L AL { FHEE R
LTuwa, $ihcbh, Ceyt~A, By 7T =i
WERBEO L 5 T OMALE S 2 BB
ATy — S CHMETADETR D, HER

“ HERBLAMRRAEHRE



354 IEY TR

EEAHEAL, EXOFEARBBOELL LT

BEMZRETLLOTH D, O,

1 MEARECTED

(@) R—27NTHBOTHECHRNEHD L
AT TP S ENTED

(3) TFTrREHm, EREHH, WHEHGTL
METES

) BEIEIBEIRFES THRESIhLIOTT
— R DTV F T RRY § oy b=

HADHEN, WEDHEL, #vFAvT

DWELAREL Te D
fnEflix DR HD,

— B EFEIET AT D,

(1 @RI ERNESC VTR L D RE
e ey 2HROL 0L FHEHMTEE L
LRIETE o

(@) WMEBDD Vv FFIC L DT ONERAH R
Th, T bEERBRE L RYE -
EIELWGINEES 2 Biuisy

(3 MEROTE—HEHE A LORiE i o
B ERE

) wHWEHOEGS S XOMME 5 1T T
W

TEDRELHHE, WEOHBHNEHE LT
DR REEN LTI T OREEYR
BT bhs, )

DT L it BT ek L i T i &

v o= FSH-1EZ T FOFHE, iRk
L2, 3ONMENETBNTS,

2 R B

BlLzad Lok, Gmcsfver VEfE
D EO—REYREL, COERfihiEgHse
D& GRENIHHRED, B 1) © k5 hiisiie
Byl & e X5 eiRBhO BB ckIET 5, %
BT (WO & S, A0 I BE f L
A UEABXE, EEHomW vis hlEH
1ymv) LURER S 22 L, BOoXROES
PR SR D 20, R OIRED O TR 1o
I AAE L b LA BE L, £ L CHRIRRA N
GE LD THIREOR & Y S e, HllED

July 1871
2 4 LLLLAE Y,
e o sl
Hi il
bR DTS ITESTVe
Iy
777 ”77777
a0y
(a) 1E It oy (b} FE7-# #e ety -
I3 AL 22

B 1 s R

PE H A v FHETOREAIE S fodud,
B ORFEISML, HERWRLI DTS
FTedl, Tihbb, MxE:—EORRCHL
IEAES (EEOKE X)) X DIREIED IR
WEHELTE b s, LT, Ok
ORI EEME TR a2 s o b
TE D,

LA L, IREOHE G, IETFo/LAE2 T
HhTied, WIEHOFHEI v E—F v A (v
FETHBTLY) Lo TLET a0 T, H
TR SR I ROMIE BB oME s
HNEROMELRR LTl EELVIRELTE
FA

3. REOHEK

Yo=Kk, JET, REEBAYEL T -,
ELWHESM: 7200/ — A —=", 7=

%

EX1 v/ ~— VSH-1HOHH



Vol. 3 No. 3

HEHE Y/ = FSH-1 DT 355

TEREHMEMCIEL{ Y THBDT H »F 4 v
b, BEERGTRICTEEROB AT REL
DRI TW 5,

ERE1EY 7 ~— FSH-18OHERAYRT,

3.1 . iv—F SH-1 BOEs i

PR3 A - 20~70HeC 50% 7 HEE IO
0~100% 7 Hig

Al E K K4 1HRC
7L, AEv ERRAGCTEEE
R A E L 7B,

VB4 X OFEFHT i AL36° IEM A& 1 v
v FIEF
HITEHT 9008 (- A THH)

g W o (HeCHES) H%M, HH, &
7o Fix0~1000 2 T IE LA
T4,

25 L EREE R H S E140mm

T A.C. 90240V, 10VA, 50/60Hz
MlEtikk JOTHE  Afk 5.5kg

226 % 184 x 200m m

Fr—2 3808

40¢ x 154mm
3.2 7n—7

B2e7e—7ONERESCHIE LR, 7
-7, WS ARKESICERT SRR T,
Wbk, JET, k=, EEBBEHAF -0k

1 #¥4x=r FIET
2 {REHE(Ni %)

3 mhEgE= A N

4 @b 25
5 fTEH A3

& iR E T M mass

7 P EEER A

8 zhrsr—

g /J—ZXp—A

IO MEA A S OB ER TGS, RE)
BLHEN (NI &E) ©ffbh, TOXMIZF A
YTEVNETHRBEELTHL, BORimiEE-s
vE—F AR EERECEE SR, 2hiclk
BOMEf b L Hdimtc» T3, ¥ ORENE
VRN = 1 M XD B S hAERE TN, X
OESRECEE SR F 20 2 k- THRHX
1o, EFChrr ol it - THERD»HA
TLWBEDT, 7r— 72l e R EC LT
WRTE5,

33 /J—ZXE—Z
BEMfEFC—Bnff 2w/ r—7 0%
AT S L 00, AT vraBlosts Ak
DLDOT, KX, Fe - TRt &
FEOE (FET)Y Noo s — X — A T hiy0. 5mm
PHHBE s T35, THhbbhilEr (#
MEPNT Y TR ik R8T e — P~
0.5mm A T R, iRk 2 BEERETAE
T s L5t~ T 5,

34 THwF AL b

Fa— P A Y TN, FETT L b B
BHISERIZE LWEER CEL L5 T e~ 7%

EX 2 e — AREERENERT



356

JIT e BE gE B #

July 1971

EXRDHOT, BUEHOBRIZ LY, ThE
RCBEELE- TR F AV b 2ERLCHE T
5, BR2Lr A HHERHT 2 0 F 2 v P 2#H
LT, 2 —AdBELTWBLCH, BEHRILE
BT 2T A v EINT,

BEE 3 BHTEyFAVE

33 & &

B3wcrd Lo, ERRMES-I= 11
—HEE (RIE —~RBREAHF #0 -FX
RIMESRORIEL — A IIREIE OB R R R
L, ZORRBWRAN, FBOFERzLy,
WEEWOE X CERLELTS, - 0Bs,
REERAYEEBR S BB LTA -2~

Caliblation-L

AFILH] -5

3 RAT
Ryngg £,
+ 951

FEhE = 4 v

J

AR
iR R

»—-‘“—a

WHERT (mA)

AC
2ol v

RS a A i iblation-
AT R ] A I Laliblation H
(A

B3 v/ »~—FSH-17=+ 27K

FRELLCLBEIRMETESEN, LHoExes
THEERINE (72 & O THC0 DREf, =20
kHz, HxC 70 oy £;=18,5kHz) & T E R
CMFETEAS, LIz TS H-18Ti, 3
A — 7 LER, FRBREYET, TOX
EEER o2 LA L h PLE kTR,
(2l 2 fu=201kHz) = f & 32/ & %
BEEEBZAR, - &y v L df=fH-HlD
FEREDEL, 204 RBER—THTHRD
B 0 BHCERL, —olNBHRYERTC
FLBEX (HeC) it XI5 LTw%, 7t
R, WX LEERA 0 4 EBRBEGRL
W, IR LS o A FRE R &
L, L LTS D ER ERARC LR
FACMELTVA, ZoOmsel X A gLy
Hakieh, VBT 5, H4cRIEA

RS, FRBNE L, HER T Otk o—1#]
AT,
z Fo o BRI EH
< £ RIER
< AFTFo—F,
I T WIaEk

Lol % I

1.5 4f
9.541.0

0.5
00 05550 40 20 & 70

#x (HaC)
4 SH-1DHEME

4 VI Nh— Rl kB REE

Tl HoC REEBH#ER A v /7 ~— F
ERGCTIE LR TED, S0
=R FHFTHE LI X o HeC i
SHEER OPEMD A 5 v £ O—F%oR
Lzb DThL, chbhbTIETHE
LT HHBE L CWETE DA, My
RN EA O R Ca s 7 v 0
HLPREL LD ED D, FEH X
DEEALL EE2D L 5T s, Rl
M2 128 Lo b bRz 5

90 240V
50/60Hz



Vol. 3 No. 3 BEEESY 2 ~~ FSH-1 82T 357

=1 HnCﬁ*%f-Eh*@dl‘%ﬁE T I REAHLIOPY

B DIG e | T EEL -
B Chne | WETE e | HREE W Hx 3s §s 9s | 12s
(HeC) - B
25 6 ARV 5.6 05 | mmmre s
LR s U . aLs 2.2} 320 34.6 33.5
ol 7 0.9 .7 a.m
4.9 - SV 34.2 ‘ 0.3 : 1 y
1 o 343 | o4 50,6 5.1 , 561 1 5.3 | 5L
~h _ ‘ - COEY () .4 - (LD
45.6 | AFVE 45.6 0.3 : ! — ; ;
CE o B4 | 04 6.5 . 650 65 64.9 64.9
R S S RCE ©9 ; @& | 0.0
PSS 5.6 1 0.3 ‘ e
we ; jﬁ s o3 HfA= 100 BIWE EOFL
] Lo . ) PuLiEEE(RaE
644 Y 64.3 | 0.2
-'? &3 64.1 0.2
S I L R +0,25 b —
IR : 50 o
HY 1. AF Y FEENERAZ v FiefERL, 7/~ X —0.5 HuC 644
E—AL6¢, THeFAVERLTHELL L '
WD Z LTHB, +0.5 —]
2. FRITTER7 72 o7 A v b EREAL, 7o .
— T ERFTH L THUMELILHDI L TH D, _ 0 T -
3. BEEOEIEL HrC25.6 35 X U° HrCo4, 2 DLl ) <
T HwA R v ¥l o z N -
[ 1ial ‘s =lo
10 2: —-1.5 Hel> 504
+0.5]
N
0
ﬁ —0.5
th L — 1.0 N i 38.9
1 noo1 23 4 5
- e 3 +0_5+6_7 N T (S O
(a) HnC 25. 600 & LTIV ISENT w2+ 75 4 B 6 JETEONEoRM
s *®3 i’éﬁﬁrﬁiﬁ-htﬂh@%%‘
i @E‘H%ﬁh ! «mfoﬁ-m rmmm»y x| qz o
15 s | EL Lo | 85
| R 0.3 | 25.9
) ‘ f.; ‘ 0.4 I 304
10 ) | L | 29.5
1 5.0 L ‘ 0.4 : 9.8
: | 0.5 \ 49.7
o4 B L \ 04 602
5 o 0.3 \ 60.3
m%uﬁ:SE
il = o il R B 5 e G D D)
[,] - . ) .
—0.5 0 +0.5 FARE D, BELRNELLHOTHHTE
{b) HrG 64, 208 % )T BISER LA 754 b, FEM7T 7421 ~12s DL L EOH

5 HaCEIERFOWEMD 7 v+ (FHUE) BT TIREENRE L R ATEEN S DD TH



358

oy BBk & o#

July 1971

| (2 ~1015) OMEMOPEELR & 2 L 5T
HRENHD, H6EEEoF o+ 3EFH
OHEOBEL R LI LOTHL, ETHOMEE
I LATHIE MNEBC 2 LA SBEELTY
Ty Lz Ty /o= Filey 79 2 MEEE
e (CTFHO HE23°0EE CAFr—1T
Lo f2/hE MEXRD b RTWAY) I
A EFEF ot L CteeiEin X 5T
5, MERMZRITTRECAHSE Lmhogs

HRBERIDIHITRL, OISV /o m
FrREmCH (= vil) AEELTWTLE
ol WETE20C, HHTMETZHDL S
RECMAMTE LT 28B4 LA <
TE S,
HERBBROTTEREOBEE LT/ S5
Sr — AT XGRS RN O v 2 7 RERBEE Y
BEEY B354, hBUTY/~—FOE
EHCTER L EERR 45T,

= 4 //»—~1~SH lfbfﬁﬁ_

HiC 261 ‘

%@ﬁ | HzC 50.0 HuC 67.3
ﬁu; ‘ 1/27 1/23‘ 1/29;i 1/30 | 1/31 i‘ 1/27 | 1/23! 1/29 1/30? /3 ‘: o1 1728 1/29i 130 1/
1 26.1! 2.0, 26.2| 25.9] 2607 49.7, 49.5| 45.8) 49.8 49.8[ 67.4° 66.9] 67.0° 6711 658
2 ‘ 2.0 25.1‘ 26.2| 26.9] 257" 950 495! 50.0° 50.01 98 673, 6680 671 6130 86.9
3 | 23 25.3{ 26.0| 26.0 25.75j 49.5: 19.50 50.0° 50.0| 9.6 67.3 66.7 67.2‘ 67.2. 66.8
1 | 26.2] 25.8| 25.8| 26.0| 26.0) 49.87 49.5] 49.6 49.7| 49.7 67.5 670 67.3] 67.1 669
5 2.0 263} 26.0| 25.9 25.7% 50.0 49.8; 49.8 9.8 49.6 67.3 669 6.2 67.2 6.0
X | 26.1] 2. 0| 26.0| 25.9| 25.8| 49.7, 49.6, 49.8] 49.9 - 89.71 67.4. 6.9, 67.2] 67.2 669
R | 03| o5l 04 02/ 03] 05’ 03l 04| 03 02 o2 0.3] 4.3 0.2f 0.2
c | o —0.11—0.1570.2}0.3 —03|—04‘u02 701|702\+01‘—n4‘—a1 —0.1! —0.4
__1;;_'\[ 01_‘ 0 | o1 SR | 02| o1 02 | 65 ; 03 0 776".73
X : 1 B 5 EHIEOFE ) BREROBIERE 1/27 it~ ﬁ“cu&mﬁt,c#am
R 1A SMONEHD 7 V5
C "HBFEILXLoE
Ro ' XOBRTHE
ﬁ5 ﬁmﬁ%DX%%wmﬁ ChIbY = FPOREMARETCHS L
BT MR Geatal & s APRS. Voo CREEERDL MR
ax306 | 57.1C 6.1)) 50730 54 ~56.5 | oy, TXPPT BEVHILLOBDZLEF LD
4 x40 | 47.4¢10.3) 55.6(2.9)' 56 ~3T.5 | v o =AM EHET DB E AR 5 TRE fe b O iE
4 x50 i‘ 44.5¢ 5.1) 56.3(2.1)| 54 ~55.4 ﬁﬁ?*ﬁ@ﬁ (Ho%EEaE ) LTlE Lt iutns
5 %30 | 53.0( 5.6) 57.3(1.1)| 56 ~b7.4 'fi:;g: e, ’EDDHHADH I I TEXE08 LI FONE
5 x40 | 48.6( 5.2) 54.7(2.7)‘ 55.4~56.3 | 2=, SOLOTEMER Y KERL QTS LTS
5 x50 | 54.1( 6.4) 53.8(2.4)] 53.0~56.0 | ( ) Fyds SEBH D, Flipdh b KELLOCEHFIY
6 x30 | 49.8( 5.8) 54.1(2.7) 55.0~56.2 | 7 ¥ ¥ W B EMNTEAEEZQ2OM QLD (H3 VY
6 x40 | 63.6( 2.8)‘ 54.3(2.3)§ 53.0~57.0 Ziiﬁ DA L) ETHETE D,
6 x50 | 47.3( 7.4) 53.1(3.0)i 52.4 i;?_ig:ﬁ;@@ FTHRC A OB X Ay ~ 2 L ORHRAE T,
7 x30 | 48.3C 7.2)| 53.5(2.2) 56.0~36.5 &S, 8 9inid, vy p—-AEE (Hv) Iy a
7 x40 | 56.3( 2.3) 54.2(2.6) 53.0~56.5 7HE (He) oEBROHE L HaC KER LR
7 XS0 | 54.4( 2.1) 54.4(2. 0); 53.0~54.2 | LSKHTHHDOT, ARKEX HiC 20 ¥

ﬁa"mwma”amv//@&ﬁnﬁo1mxw¢m
OHCEE I HONEETS B,

FELWEATE D, Thbb—itol <R
HOMTEEROBEAREY RF0F T2/ ~— Fi



AEEEBE LRy

e FSH-1#lim 2w 3150

LBATED, cHEHLEIDS » 77 2B
Al —ADEERITERTH D DT, HeB 20,2,

1190kH"(J*'*:';“:"|‘)‘:' i Ffﬁvliﬁﬁ(HuC)/
[ DO R /
1000F & ‘A Hv —HiC 8 i {7 i %
Fatidkzw
500
< 800}
“
< 700t JA
|
Q -
B Hy | v /o — f--f'h",']
S 600 7
e | HeC
: 923 |66.8
500 841 [64.0
720 |59.4
603 [53.6
400 532 [50.0
g 417 |42.0
300+ / 291 |29.7
W3 45 "Ti 078 g
v 72— A (HAC)
T Hy ##A0NE
Hs (Jif v ) — 2/ one- FARIN(HRC)
won il B
000y s v 26,1, 67,317 T /e
i = 930g
50} » £iHs ~ HuC A BRI G S 113y 7
e PRORAUHAC) g2 r Y
80
- 70
T
xu
? 60
: Hs |/ i
> %0 ()5 ) He C
41.7]20.2 -
- 50.8|38.5
4 61.1|46.4
70.3|52.7
30 79.9(58.4
91.2(66.0
96.1|68.4
20 99.5(70.2
W53 4 50 € 70

VA= FAFAE (HeC)
B 8 Hs ¥R oillE

HrB93.50 2 DO FHE S 2 T L7zl Y 7 ~— ¥
RS0 HEBRTERFR2. 2 5 L1803 5% 357
THLOCBBRIER TV (REDoF40Z X
BT 2 2 0ME LI, 2 @ X 5Ziks
RN LT T v aiS e b HeB 2058
¢ 6~8HeB, HeBo0 31587 2~4 HeB {1 =
SYEBNH T,

4o 1100F1 % — HaB AEIFHIE
100 4 1. widi=1,200g
2, HoDiE120.2, 93,507 7 Hlid
) LU S L S
: A PRI T WS
80
&
70
xh '
:ré:,
< 60
o HeB | V21— F
z (i) [ 100E %
-~ 50 Wi 2021196
. 20,31 24.7
Y40} 32.1 | 26.6
42.0 [ 40.5
. 52.0 | 44.8
3 sn.a!sa,s
71.0158.3
20 81.4 1 71.2
Beilin93.5 | 9105
Wo—30 3 40 50 60 70 80 90 00
v/ es— F100F1 %
9 HaB KR OliE
5 LT U

TAF OB X BT DM S TR Lkt -
TENFhB Ay —Ap\EHER, TOM
R A B e B A e <, BENIE LT
Wbl AMT bk, FRERY TR, AT R
LA I HE, WAWAER ORI HD
A%, BFHEURfHRCRABCIETE, ULl
WERABEEBLELTELL 552 EREROME
XL ESFRAER L 2L O TH- T, 4
BRIEDEE S S5 ILEET 1 v~O/AlA AR
L OFAEPFEL LR EDERIIRE L
Bhhis,

fit



360 T 88 H o July 1971

2 ¥ x w
1) G.M.L. Gladwell, C. Kleesattel : Ultrasonics, 6 (1968) 4, 224
2) RE Hi EF BEEEMEE (1966), 1324 (A TICEFHE
3 FEYWRE e~ A DX FEAR  FEr— O 205%, (1965). 18
4) HRRE BRSO, (1967) 68,205 (4%

— 100 —



	★j3-353-360
	j3-353-360

