Handy Hardness Tester
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Maintenance for large-scale

structUres, vehicles, ships,

steel towers, bridages,

aviation Aircraft and

SO on' carrlé'tl uut“hy making
 hardness measurements. .

Used for measuring the
hardness difficultifo get

at areas, grooved dreas

and internal R-sections of
cumpact parts, metal’casts,

d time.
+ Extremely minute hdmrnﬁuns {approximately 0.7 )
Can be used for product inspections, as indentations are virtually unnoticeable.
7 t reading of hardness values (HV, HAC, HS, and HB).
ness value can be obtained with one measuremeant without using calculation formulas.
) Conversion to tensile strength [Mimm2).
-~ The level of the strength of materials can be converted according to tensile strength values.
3 ibles (Wooden, iron; resin, gie) do not affect measurementy
S - used ut worrying about the location of measurement.
@ The backsrdes of tesi slmples do not affect measurement.
Measurements can be made without being influenced by the backside of work pieces.
@ Data can be stored in memary up Lo 2,000 pieces.
- Data can be mﬂnﬂgad-ﬂﬁmtustnmm s own developed software of data transfer to PC.
) 10 pieces of calibration memory.
It is not necessary lo re-calibrate every time the nature of the work changes.
) The handy recharge pack makes it easy to carry out on-site measurements.
il ﬁﬁt possibieto measure steel towers, ships, large-scale parts, complexly arranged parts and other items both
: outdoors In their natural state.
ability in all directions,
pe &l ily and horizontally but all directional measurements can be made without any compensation.
ik lmlﬂﬂ!l.l I‘o mdicing costs by making periodic part replacement unnecessary.
Static pressure types of loads eliminate the need for temporary parts and annual replacement.
and annealing can be controlled according to hardness levels,
itis possible to check the state of hardening and annealing of repaired metal casts according to their hardness levels.
O Possible to make output to an external printer {optional).
This makes it possible to quickly record measurement data using a printer on site.
L } Upper and lower limit alarms can be established.
~— Itis possible to set up alarms to notify if the allowable limits of a work piece have been surpassed.
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Made in Japan by

JFE Advantech Co,, Ltd.

formerly Kawatetsu Advantech co.,Ltd.
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The Handy Hardness Tester (SONOHARD") model SH-21(E) differs completely from traditional hardness tes-
ters from a viewpoint that instead of measuring the size of the indentation of the test sample using a micro-
scope, it employs a diamond indenter equipped with a vibrating rod that presses on the test surface at a
fixed force and then measures its hardness by applying ultrasonic vibrations.

When ihe wvibeating rod is appied 1o a sofl-surfaced test sam-
ple wilh idenlical cuanbtien and at A Bxad force, It makes &
devp indendation and gols focked nto the groove. Due 1o Ny i
this, iha resonance frequency increases. Convensaly, i doas T I
not gt locked i whon wsed on hand st samplas and Qe ]
resonance frequency drops. The test sample's hardness can '
be calculated using the comslation batween this devialion e i
and the tested hardness
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Moasuromant principle diagram
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Caloulation values of SH Indentation

o " it S
HY * ' Size of indestatien (mm| | Dopth of incentation {mm) HAC i BT, J
100 0.193 0.028 - '
200 0.136 0.018 15
300 0.1 0.6 3 —_— e
400 0.096 0.014 41
500 0.088 o.oi2 43
BOOD 0.079 0.011 555
700 0.073 0.010 80.5 100.0 1645
800 0.068 0.010 B45 3
800 0,054 0.009 67.5
( Load P= approx. kgl fapprox. 108) ) v
HY | Siow ol indertabion () Depth of inderdaSon (rrs) HAC ?
100 0,136 0.019 . ars | WVibrating rod 25.0
200 0.096 0.04 15 ]
300 0079 0,011 a1 ' = , )
400 0.068 0.010 1 Nosa piecs Y 19.5
500 0.081 0,009 44 L 0 )
600 0.058 0,008 55.5 45 Cover [
700 0.051 0.007 BO.S | E - —
BOO 0.048 0.007 4.5 a50 Atlachment L
900 0.045 0.006 B7.5 ~ B e
Precautions on measuraments
Rhuwrage vals  a:Slandand deviation  Maeasuamant frequency per 100
Surtace @ Make measuromsents within =3
Hesdngss | moughness 0.8a 1.8a 32a
- HY ]3I0
X ns nr 0.9
HACY.a " 0.4 05 0.8 9
b 50.5 50.5 50.3 290
SRRoN S L} 03 o3 0.6
by 5.4 653 851 57T 38 1.y O 1.9 38 5T
HRCS5.5 a 02 02 0.4
E . 7 Pormocaaee Yy Whan malang measurements on a standand lest
imemamﬂaamm.@wmwmmﬁ - 4. Ropraducibility | a measuring stand
: - o ) [ (s
| 2. Moasurable dimensions | | For loading of 2kgl/appeox. 200 ) - 201
[{] Size : 15mm wide x 15mm long or greater Thicknass 1= 7mm or greatar HY | Avernge
@ For iterns smalier in denansion han ihose keled abowe, you will neid 10 we 8 sand hardnass| valus 500 504 508
with dimansions of 350 & 15mm or greaisr, and maks messuramaents afer securing s Bem
12 B aland by apolying ol and AN IncraRsng 1hs wiual mass B0 806 TE0

'Furudrqd Vgl appron. 10N, & possible o maks measurements. aven ol 1= Tmm o ks




Utilization of the Handy Hardness tester SH-21

| Examples of qﬂlity control and ma]ntens_mce usage by measuring handness |

@ Processed goods, Press parts, @ Tapered pars
Metal mold

@ Diagnosing wear and tear using @ Drill blade @ Meaasuring the strength of welding sections
hardness measuremeants (Checking tension sirength)

r Maasuring merta! fatigue In steel tnwar;:“. / ™

bri dges and reinforcing bars . Measurements with Measuring stand for small ab}ac‘tst J}




Specifications

Model name Handy Hardness Tester SONOHARD" SH-21(E) Display a. Measured value: 3 digits
(Motorized/manual switchover type prabe) maka-up b. TIMES: 2 digits
Measuring indenter Diamaond indenter for Micro-Vickers (measuring frequency)
(facing-to- surface angle of 1367) c. MAX value: 3 digits
Test load and control no. 1. Approx 2kgl {roughly 20N) SH-21-E2 d. MIN value: 3 digits
CGE making camplied models are 2. Approx 1kgl {roughly 10N) SH-21-E1 e, o 4 digits
required to add (CE) with control no, | 3. Approx 4kgl (roughly 40N) SH-21-E4 (standard deviation)
(special type manual probe only) I x: 4 digits
Measuring range 1. Rockwell hardness  HAGC 10~70 {avarage value)
2. Vickers hardness  HY 50~999
3. Shore hardness HS20.0~99.9
4, Brinell hardness HE 85-~550
Reproducibility HRC : % 1.0HRC, HV : % (3%rdg)HV. Sel-up a. UPPER
HS :%1.0H5 HB: & (3%rdg)HB (upper limit)
Applicable tes! materials With steel as the principle matenal, other metaliic b. LOWER
materials may also be measured by calibrating (lower limit)
against a standard hardness 1es! block. ¢. TIMES
Display of measured values Digital display (LCD, 4 digits) with EL backlight (measuring frequency)
Data mamary 2,000 pisces d. CANGEL
_Digital display units 1HV, 0.1HRC, 0.1HS, 1HB, 1N/mm? ({tensile strength) Alarm a. Alarm (buzzer sound)
Allowable operating temperatura | 0—50°C
Power source - AC adapter(100--240V) or lithium ion rechargeable battery e e E::S ?f,c dt;::wt
Continious operating hours 5 hours when teaturing a rechargeable BL; 8 hours without BL transmission or printing
*Bl= backlight
Dimensions Display unit: 97(W) x 50{D) x 170{H) mm, Fraquency | 1- Motonzed / manual
Probe diameter: 40mm, langth: 164mm swilchover type
Weight Display unit: approx. 400g (including battery), approx 63~71kHz
Probe and cable: approx. 400g 2. Manual type (special type)
Carrying case dimensions 400(W) x 220(D) % 140{H) mm approx 38--40kHz
Standard components 1 display unit, 1 probe (including standard attachment / LAS410),
1 hardness standard test block (arraund HRCSS), Conversion| HV. HRC. HS. HB. N/mm?
1 probe cable 1.5m, 1 AC adapter 100240V (ADSC1-0IMI), accarding to JIS B 7731.
1 recharger (MK-8220}, 1 lithium ion battery (MK-8401), ASTM E 140.DIN 50150
1 carrying case (MK-9701)
Options Standard hardness lest blocks HVEQD, HS50, HB300 used for scale calibration,

Measuring stand for small objects (SH-502), Probe attachment for pipes materials (UA4-4005),
Probe attachment for inner races (UA4-4008), Printer model DPLUH245A5 with cable,

Printer papar (TP-H241L), Stand far the main unit (SH-P03)

@ When using the tester installed in automated machinery, please contact our hardness tester sales department for specifications concerning
the testers used for automatic machines.

@ In order to make it possible to propose ideas regarding the unique loads, jigs and measuring mathods 10 our customars,
wer humbly request that you fill out a specification confirmation form when making inquiries concerning usage.

@ The SONOHARD SH-21(E) s calibrated using the standard hardness les! block produced in compliance with JIS BT730/ 1S0 8508-3 and
JIS BT735/ 150 6507-3 by Yamamoto Scientific Tool Laboratory Co., Lid., Japan, wha has the quality management sysfem approved under |S0 8001,
The values measured by SH-21(E) are therelore guaranteed by us.
{Measured values under the calibration using othar makers’ test blocks are out of our guarantee. )

@ The model name on the catalog ks SH-21(E), while it is referred to as SH-21 only In the relevant operation manual,
test certificate and IS0 certificate, etc.

@ A standard export model of SH-21(E) is not CE-Marking complied, but a CE-Marking complied model is also available by tactory modification on

request and ordar belorehand,
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