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2. General Information

The concrete test hammer is used to measure the surface hardness of any concrete
mass. The estimated compressive strength of concrete mass is determined by results of
tests made with the instrument. The test is nondestructive therefore it is a simple, speedy,
and convenient method.

(1) Operating Principle

The test hammer utilizes the principle that the rebound of a steel hammer is
proportional to the compressive strength of the concrete.

The concrete test hammer consisting of spring-loaded steel hammer which when
released strikes a steel plunger in contact with the concrete surface. Then the rebound
distance of the steel hammer from the steel plunger is measured in a linear scale attached
to the frame of the instrument. The scale is calibrated to express rebound distance as a
percent of the full distance the hammer travels prior to impact. This rebound distance
value “R” is called the rebound number.

The rebound number gives an indication of the surface hardness of the concrete mass.

(2) Models of ¢« HAMMER
There are three models of the a HAMMER.

1) Model N-6500 Indication on the Graduated Scale
2)  Model D-7000 Indication in the LC Display
3)  Model R-7500 Indication in the LC Display & with Printer

(3) Basic Specification
Basic specification of Model N-6500, D-7000, R-7500 are as follows.

1)  Weight of Hammer Mass 375¢

2) Hammer Travel Distance 75mm  (full)

3)  Spherical Radius of Impact Plunger 24.0-25.0 mm

4)  Spring Rate 785 N/m (£5%)

5) Impact Energy 2.207 N+-m (horizontal)

6)  Anvil Standard Value 80+2

7)  Measuring Range 10.0—70.0 N/mm? (compressive strength)
8)  Operating Temperature 0—40 °C

9)  Batteries LR-6 (Alkaline) 1.5 V 4 Round Cells

(except Model N-6500)

(4) Accessories

Description Qty. Model
Abrasive Stone 1 N-6500 | D-7000 | R-7500
Alkaline Batteries LR6 4 — D-7000 | R-7500
Recording Papers 5 rolls — — R-7500
Instruction Manual 1 N-6500 | D-7000 | R-7500
Carrying Case 1 N-6500 | D-7000 | R-7500
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13. Operation Model N-6500 o HAMMER |

The rebound number of Model N-6500 can be indicated with the scale on the housing.
The basic operation is explained as follows. The part names are referred on the page 2

illustrations.

© View of the Scale (Graduated Plate)

Reading pointer Graduated plate

ODEL
N-6500

@
M
PAT P
MADE IN'JAPAN
(J ®

CONCRETE TEST HAMMER . &—KAMEKUHF SEIKI CO.,LTD.

© How to Handle

1)

2)

3)

4)

Put the plunger against the concrete surface to be tested as tight angles. Then
press your instrument against the surface. Just before the plunger disappears
completely in the housing the hammer mass is released, and the impact is come
out.

Do not touch the push-button yet. After the impact is completed, push the
push-button immediately to retain the plunger in the housing and the reading
pointer is retained on the reading point. Then take up your instrument, you
can read the rebound number.

The rebound number should be read the half scale unit on graduated plate. In
other words, record it to two significant figures.

Press the plunger head on any hard surface to eject it until it is released. And
you will be able to carry out another test.
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4. Operation Model D-7000 @« HAMMER |

The Model D-7000 a HAMMER is based upon the Model N-6500. The rebound number
of Model D-7000 can be indicated in digital figures in the LC Display. The basic operation
is explained as follows. The part names are referred on the page 2 illustrations.

© Exchanging the Batteries

Unscrew the two battery caps on your instrument to turn counterclockwise and remove
them. Take off the used batteries. Then insert the new batteries (2 cells) into the each
holders in accordance with the illustrations (®, ©) on your instrument. Then turn the
battery caps clockwise to set them. The alkaline LR6 batteries should be used.

Take off the batteries before prolonged storage more than 3 months.

© View of the Operating Switches & Display
(N7 Ry

LCD for count of — ™ ¥~ LCD for rebound number,
impact tests error count, or average value

FEED. AVERAGE, C
Data feedback button
E Iz‘ E\ Power switch

/ or cancel button

Calculating button

© How to Operate See the Page 21 (Basic Operation Table)

1)  When the a HAMMER is in the carrying case, the plunger head is practically
inside the housing. To eject the plunger, press lightly its head on any hard surface,
and the plunger is released. By removing the a HAMMER from pressed surface,
the plunger will slide out the housing by itself. Then you will be able to test.

2)  Push the ON/OFF button.

3)  Rest the plunger head at right angles against the concrete surface to be tested.
Press the a HAMMER gradually, and just before the plunger disappears
completely in the housing, the hammer mass in released, and impact is come out.

4)  After the impact, pull the a HAMMER apart from the tested surface, you can
read the number of impacts & rebound number on the LCD.
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5)

6)

7)

8)

9)

To carry out another test, repeat the operations indicated in point 3) & 4).

When the number of impacts you need is finished, push the DATA AVERAGE
button, and average value is displayed with symbol “A” in the LCD. The number
of impacts that you can carry out is 99 impacts maximum. But you can finish the
test at the arbitrary number of impacts.

If some value is displayed with symbol “E”, repeat the impact tests but only
impacts of “E” number at a near area to get consistent data. And average value is
displayed automatically. Symbol “E” and number mean the number of errors. The
data deviated more than *20% from the average are the error.

Every time you push the DATA FEED button, DATA is fed back in the LCD
according to measuring order.

To carry out the new test, all memory contents must be cancelled by pushing the
ON/OFF button.

Do not handle the push button that is behind your instrument except storing and
checking the o« HAMMER.

How to store into the Carrying Case

Press lightly the plunger head on any hard surface, and just before the hammer
mass released, push the Push Button. Then apart the a HAMMER from the hard
surface while the push button is pushed.

The plunger head is kept practically inside the housing. Now you will be able to
store the o HAMMER into the carrying case.
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© Basic Operation Table D-7000 « HAMMER

Process

Switching

LC Display

Remarks

1. Power switch — ON

Ny Ry
[_Jo0]

2. Measurement

(Case of 20 impacts)

N: Count of impact
R: Rebound number

You can measure any number of times
and finish the measurement using the
DATA AVERAGE button.

3. Calculating
(DATA AVERAGE)
button — ON

If all data are correct and the test is
finished. The
displayed with symbol “A”.

average value is

The data, deviated more than £20% from the
average value, are error data. The number of
error data is displayed with symbol “E”.

4-1. Additional test
(First impact)

4-2. Additional test
(Second impact)

Only the displayed number repeat the
impact tests.

When additional tests are finished, average
value is automatically displayed with symbol
“A”. And the test is finished.

5. Data feed back

Data Feed back button

— on and on

FEED

DATA
FEED

DATA
FEED

SCICESE

Every time you push the DATA
FEED button, each data is fed back in
the LCD. The error data is fed back,
too.

6. Calculating button
— ON

Average value is displayed.

7. Finish
Power switch — OFF

|

All memory contents are cancelled.




5. Operation Model R-7500 « HAMMER |

The Model R-7500 o HAMMER is based upon the Model N-6500, but is equipped with
a thermal printer and LC Display. The rebound number of Model R-7500 can be indicated
in digital figures in the LC Display, what is more the impact number, rebound number,
bar graph, average value, impact angle (up, down, horizontal), and error data are printed
with the printer. The basic operation is explained as follows. The part names are referred
on the page 2 illustrations.

© Exchanging the Batteries

Unscrew the two battery caps on your instrument to turn counterclockwise and remove
them. Take off the used batteries. Then insert the new batteries (2 cells) into the each
holders in accordance with the illustrations (®, ©) on your instrument. Then turn the
battery caps clockwise to set them. The alkaline LR6 batteries should be used.

Take off the batteries before prolonged storage more than 3 months.

© Installing the Recording Paper
1)  Cut off the tip of rolled paper at 90° to 120° .

D/NVAV[ "L 0D INI4S VINNANYY

2)  Open the printer cover. Then insert pAPER FEED button  Rolled paper
the tip of rolled paper into the slit

which is between the printer and the
printed-circuit board. While thrusting
the rolled paper, push the PAPER
FEED button until the tip of paper
comes out from another slit.

3)  Let the paper through the slit of printer cover. Then shut and lock the printer cover
with Slide-Lock button.

© View of the Operating Switches & Display

n=g R
LCD for count of LCD for rebour}d number,
impact tests error count, or impact angle

PAPER IMPACT ON-OFF
FEED ANGLE COUNT  CLEAR

Rolled paper feed button Power switch
or cancel button

Angle selecting button

or data feed back button _E—E] E‘

© How to Operate See the Page 25 (Basic Operation Table)

2. When the «a HAMMER is in the carrying case, the plunger head is practically
inside the housing. To eject the plunger, press lightly its head on any hard surface,
and the plunger is released. By removing the a HAMMER from pressed surface,
the plunger will slide out the housing by itself. Then you will be able to test.

— Calculating button
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10.

11.

Shift the printer switch to PRINT-side, then push the ON/OFF button.

Select the impact angles (0° 90° —90° ) with the Impact Angle button. In case
of 0° (horizontal) you may pass this selection. Impact angle is printed is on the
thermal paper along with another data at end of test. Even if you select the angle,
the rebound number and the average value have not been corrected about the
angle.

Rest the plunger head at right angles against the concrete surface to be tested.
Press the o HAMMER gradually, and just before the plunger disappears
completely in the housing, the hammer mass in released, and impact is come out.

After the impact, pull the o HAMMER apart from the tested surface, you can
read the number of impacts & rebound number on the LCD. At the same time,
the number of impacts & rebound number are printed automatically.

To carry out another test, repeat the operations indicated in point 4) & 5).

When the number of impacts you need is finished, push the COUNT button, and
average value is printed. The number of impacts that you can carry out is 99
impacts maximum. But you can finish the test at the arbitrary number of impacts.
If some value is displayed with symbol “E”, repeat the impact tests but only
impacts of “E” number at a near area to get consistent data, and average value and
another data are printed automatically. Symbol “E” and number mean the error
count. The data deviated more than *£20% from the average are the error.

To carry out the new test, all memory contents must be cancelled by pushing the
ON/OFF button.

Push the PAPER FEED button until end of the data come out through the slit of
the printer cover, then cut the rolled paper.

Do not handle the push button that is behind your instrument except storing and
checking the o« HAMMER.

Operation without Printing

If the printer switch is shift to DIGI-side, the printer does not work. You may test

same handling of using printer. You cannot select angles and not compute averages
at end of test. Every time you push the IMPACT ANGLE button, the data is fed
back in the LC Display.

How to store into the Carrying Case

Press lightly the plunger head on any hard surface, and just before the hammer

mass released, push the Push Button. Then apart the « HAMMER from the hard
surface while the push button is pushed.

The plunger head is kept practically inside the housing. Now you will be able to

store the o HAMMER into the carrying case.
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© R-7500 Basic Operation Table

Process Switching LC Display Remarks
1. Printer switch shift a R
to PRINT CQMQD prINT ] piar
2. Power switch — ON ON-OFF . R
CLEAR
S (I TN
3. Selictllng 1 IMPACT . R Dl;éctlon o0
the impact angle ANGLE of impact -
LA | (N ETH U Downvards
'msgfg "R Horizontal
= |(L=J0] =t
IMPACT N9 rR {]
ANGLE +90
A (N ) Upwards
4. Measurement N: Count of impact
n R:
(Case of 20 impacts) R: Rebound number
07
Y.0u can measure any number. of
times, and finish to measure using
the COUNT button.
Data is printed out automatically
one by one impact.
5. Calculating If all data are correct, the average value
MR
(COUNT) button COUNT Q and impact angle is printed on the
— ON T rolled paper. Then the test is finished.

data, deviated more than
+£20% from the average value, are
error data. The number of error

data is displayed with symbol “E”.

6-1. Additional test
(First impact)

6-3. Next measurement
— Go to 3. column

Only the displayed number repeat
the impact tests.

average value and impact angle is
automatically printed on the rolled

all
memory contents are cancelled.

impact angle are printed,

You can carry out another test.
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Process Switching LC Display Remarks
7. Feeding paper PAPER & . A sample of print
FEED RO1 29
= | (—Joo] R0z 9o
8. Finish ON-OFF & B All R 03 28
Power switch CLEAR <QQ> memory RO4 29
— OFF — contents R 05 28
are R 06 28
cancelled. R 07 28
R 08 28
R 09 15
R 10 15
ER 09 15
ER 10 15
Y ORIl 28
y R12 28
AVERAGE 28.3
ANGLE 0
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6. Method of Testing a Structure

(1) Selection of Test Area

(2)

3)

(4)

1)

2)
3)

Testing should be conducted on flat and smooth surfaces of the concrete
structures which were encased in a form. Avoid testing on honeycombs, porous,
or rough area.

Select a smooth, clean, and dry surface. If possible, test vertical surface.
Concrete Walls should be 100 mm thick and Concrete Columns should be more
than 150 mm.

Surface Preparation

1)
2)
3)
4)
5)

6)

A test area must be at least as large as to impact numbers (9-20 points) you need.
Remove irregular surfaces using an electric grinding wheel.

Any plaster or coating covering the concrete should be removed.

Concrete over 6 months old may require grinding to a depth 5-6 mm.

Slightly uneven surfaces can be removed with the abrasive stone that is
supplied with the instrument.

The wet surface should be dried for 24 hours prior to testing.

Testing Procedure

1)

2)

3)

4)

5)

6)

In Japan, impact test is generally carried out 20 points of prepared area. Take
the average value R of 20 hammer readings. This average value is called rebound
number.
Number of impact points that is recommended ~ JIS A1155 9 points
ASTM-C805 7-10 points
BS4408 9-25 points

For each impact of the hammer, move the instrument 25-50 mm to avoid more
than one impact at a given point. The point of impact should be at least 50 mm
away from any edge.

Avoid to impact at porous point or large pieces of aggregate.

Hold the instrument firmly in a position that the plunger strike perpendicularly
to the surface to be tested. Gradually increase the pressure on the plunger until
the hammer impacts. Then you will record the rebound number.

Carry out a trial test about 10 impacts on any hard surface, when it is cold day
or instrument has not used 3 months over.

Record the rebound number to two significant figures.

Calculation of Average Value

After having finished the tests, calculate the average value from the recorded

DATA. Take out the error data that deviated more than £20% from the average
value. The error data are to be eliminated and to be replaced by a further impact test

and calculate the average again. This average value is the rebound number.
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(5) Correction for Impact Direction

When using the o Hammer without inclination angle 0 degrees, —90°
the rebound value must be corrected as per following formula. —45 l/ —45

The correction values are following the graph (JIS) or the \ /
table (DIN). When the inclined angle is 0° , the rebound value 0" ——> D <0

have not been corrected. /]\
R=Ro+AR Ro: Rebound Value tested +45° 90° +45°
AR: Correction Value
= Ro | AR (DIN 1048)
~B correction value for inclination angle
3 +90° | +45° | —45° —90°
=3 20 ) —4 +2 +3
2 30 =5 -3 +2 +3
Y 40 —4 -3 +2 +2
+; 50 -3 -2 +1 +2
+
i 60 | —2 | -2 1 2
4= ; - . (N2
+5 | —90 Cylinder compressive strength table F (N/mm?)
(JIS A1155) B
. . . . — > =49 +49 +
AR correction value for inclination angle 123 3| = = =
13.2 12:3 - = =
. 14.2 13.2 | 10.8 - -
(6) Correction for 157 | 142 = =
Moisture Condition of Surface i‘;; :?-Z o =
. : 0.7 2 =
Following value ( A Rw) should be added to 19.4 8.1 1.3 =
rebound value tested with the a Hammer. 3(1)'6 igO ii; }(1’;
. . 216 | 20.6 3. ;
When the impact points tested change to dark 233 216 147 | 135
gray color owing to surfaces are 245 | 233 167 | 14.2
. . 255 24.5 17.7 15.7
slightly wetting -------- ARw=+3 26.0 186 | 167
When the surfaces are : 275 206 | 186
. 30.4 | 284 216 | 196
thoroughly wetting --- ARw=+5 14 | 304 933 | 214
33.3 314 24.5 22.6
: : 34.3 33:3 26.0 24.0
(7) Determination of a1 mm 215 | 255
Compressive Strength 373 | 363 204 | 275
1) In Japan, the following formula is widely i?)j ;;3 ;2'2 Z;?)Z
used to estimate the compressive strength a7 | 07 338 | 319
of concrete made of Portland cement. 431 422 353 333
45.1 44.1 37.3 35:3
46.1 | 45. 387 | 358
F (N/mm?)=0.098 < (—184+13R) BT R A 0z ] 382
(Cylinder compressive strength) 49.0 | 485 | 45.6 | 422 | 402
51.0 50.0 | 47.1 43.6 42.2
. . . 53.0 51.5 | 49.0 45.1 43.6
2)  Cylinder compressive strength table on this 539 | 530 1505 | 471 | 451
page and Cube compressive strength tables 55.9 | 549 [ 520 | 49.0 | 471
on the page 33 are presented by Swiss fg'z _’;3 _’fi :3(’) ‘_1?8
. . . J0. LY 9.4 24. ol
Federal material testing Institute. These 2588 | 95881569 | 539 520
tables are used all over the world. 7588 | ©58.8 | 588 | 559 | 539

©Zurich Standard 3" " MEANS “OVER”".
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(8) Factors of Age

If the age of concrete is not 28 days, compressive strength should be corrected as per
following table. (In Japan, the compressive strengths are not corrected for the age of
concrete after 28 days.) If the age of concrete is before 9 days, compressive strength
cannot calculate.

Quotation from DIN 4240

Age 10 20 28 50 100 | 150 | 200 | 300 | 500 1000 | 3000
n (days)
An 1.55 | 1.12 | 1.00 | 0.87 | 0.78 | 0.74 | 0.72 | 0.70 | 0.67 | 0.65 0.63

Fc (N/mm?)=F X a,

(9) Sample Chart for Test Report

an= correcting factor of ages

Nominal value of Anvil Readings on the Anvil Average value
Ra Rao
80 80 [ 81 | 81 | 80 | 81 80.6
position Readings of Average | Correction | Correction Basic Correction | Compressive | Remarks
of test the test area of factor for | factorfor | rebound factor for strength
area reading impact moisture | number concrete (estimation)
Ro angle condition R age Fe
AR ARw o (N/mm2)
29 | 28 | 29 | 29 28.5 —90° Dry 32.2 28 days 23.0
Bridge 28 | 36 | 29 | 28
column | 28 | 35 | 28 | 29 AR ARw a,=1
L =3.9 =0
R Formula for determination of strength
R=Ro X R_a +AR+ARw Fc=0.098 X (—184+13R) X an

ao

(10) Report Items

The results of test should be report as follows.

e

The date of test

Data of readings & estimated compressive strength

Profile of the Device used (model, maker, product number, product date)

Description of structure (test area etc.)

Description of concrete
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[7. Calibration with Testing Anvil |

(1) Testing Anvil

1)

2)

(2) How to use a Testing Anvil

1)

2)

3)

4)

The testing anvil serves to check out the proper operation of a Hammer. It is
made of steel alloy and weights 16 kg. You should get the testing anvil.

Instruments should be checked out every about 1500 impacts or every 6
months.

(JIS A1155 require checked out before and after the measurement, and every
500 impacts.)

Testing Anvil must be placed on a rigid and
smooth surface like concrete floor.

o Hammer
Insert the instrument like the illustration of A
this page. Press the instrument like
concrete test, and you can read the anvil-
rebound value. Read five to ten readings
and calculate the average value.

Testing Anvil |
a Hammer should give readings Ra A Rl
between 78 to 82.
If the Ra value differs considerably from the
nominal value of 80, one will have to take this
proportional difference into account when
testing concrete. The following formula
should be used to interpret test results.

a Hammer
Ro: average of concrete test data with Testing Anvil

Ra: average of anvil test data
This formula is practically useful Ra between 74 to 84. If Ra at lower or higher

values, the instrument must be cleaned and recalibrated at service shop or
maker.
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8. Maintenance & Notice of Operation

Always keep the a Hammer in a clean condition and when not in use keep it in the
carrying case provided.

a Hammer should be checked and adjusted every 6000 impacts or every one year at
a service shop. (ISO 1920-7:2004 require the calibration twice per a year.)

If a Hammer is damaged or its readings is not correct, it should be checked and
adjusted at a service shop. Users are not able to check or adjust instruments.

Do not handle your instrument toward the parts of person. Strike perpendicularly
to surface to be tested or plunder slips out of the surface. Therefore, you may get
hurt.

Please do not drop a Hammer, do not give a shook or vibration to « Hammer.

a Hammer should not be overhauled by user.

On occasion of measuring, you must observe followings.

Firmly hold the instrument is a position that allows the plunger to strike
perpendicularly to the surface tested. Gradually increase the pressure on the plunger

until the hammer impacts.

When the plunger came out from the Test Hammer,

1) For a certain reason, the plunger may come out from the Test Hammer, if the

plunger is tugged by any means. (See Fig. 1 and 2 in next page)
Therefore

@D Do not give the pulling force with your hand to the plunger.

(2 When the tip of the plunger is caught in something, do not pull out the
Test Hammer. If you do so, the plunger may come out from the Test
Hammer. Therefore, you must extract the plunger with your hand.

When the plunger came out from the Test hammer,
Confirm that the Spring-small, is installed in the plunger hole, was lost or not.

(D  When the Spring-small is found, install it into the plunger hole and insert

the plunger onto the Test Hammer. If so, you can use the Test Hammer.
(See Fig. 3 in next page)

When inserting the plunger onto the Test Hammer, the end of plunger
stops at O-ring. Then thrust the plunger about 8 mm again, and it is
locked in position.

2 When the Spring-small in not found, request to repair the Test Hammer

or place an order for it with our agent.
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Insert

3)

If tugging the plunger, it comes out.

Plunger

\ Spring-small
& / 0-ring
/

In case of using the Test Anvil

If the circumference of the impact-
point of the Test Anvil is transformed
by means of impacting by plunger, the

impact-point catches the tip

plunger. And pulling out the Test : /
Hammer from the Test Anvil, the
plunger comes out from the Tet
Hammer. (See Fig. 4) In this case, the

Test Anvil must be repaired.

Plunger

Test Hammer

of the

Circumference

of impact-point
Impact-point

Test Anvil

d

Fig. 4

END T
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his warranty is effective only in Japan.

@ KAMEKURASEIKI CO.LTD.

WARRANTY REGULATIONS

1. We will repair your instrument free of charge under
normal uses of it during the warranty period.

2.If you need to repair your instrument, request to your
dealer or our head office with the instrument and
with this card.

3. The repair is chargeable even though during the
warranty period for the following cases,

(a)  ifthe troubles are caused by user’s inappropriate
usage or own modification and/or repair.

(b)  if the troubles are caused by falls or any other
accidents while transportation by purchaser after its
purchase.

(c)  if the troubles are caused by disasters such as
earthquake, flood, thunderbolt, hurricane, fire, etc.
(d) if either forgery or reproduction of this card is
found, or the date purchased and/or distributor’s
name is not mentioned at the provided space in this

card.
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KAMEKURA SEIKI CO.LTD.

x #t T959-0214 $rREHRMmEHATEE 1844-3
TEL. (0256)92-4774(f%) FAX (0256)92-6197

HEAD OFFICE 1844-3 Hokkedo, Yoshida, Tsubame-shi, Niigata, 959-0214, Japan

RERXE T142-0063 RAEBG)IKER 2-1-8

TEL. (03)3784-8851 (%) FAX (03)3784-8856
xR XI5 T577-0063 KBRFFERAMR)IE 1-8-37

TEL. (06)6784-1391 (%) FAX (06)6784-1395
ZHEEER T456-0034 LHETHAREGE 1-11-8

TEL. (052)683-7551 (%) FAX (052)683-7594



