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1. General Description

BEC Hammer — Hitting Type Brinell Hardness Tester is designed to determine the Rrinell
hardness value of different metals by measuring the diameter of the indenmtions left on the
testpiece and the standard hardness test block. The indentations are obtained in such a way that a
steel ball of & certain diameter is put in between the testpiece and the standared hardness 1est block
and then an instant impact load is applied onto them. The Brineli hardness value is thus obtained
by first measuring the indentations and then refering to the conversion table attached.

This tester is especially suitable for the technician to use in workshops or mat.rial store
houses due to its salient characteristics of simple construction, sasy operation and convenience to
carry. .

This rester can approximately and rapidly measure the Brinell hardness of ferrous and nan -
{ferrous metals as listed in this manual only.

2. Application

(1)Brinel} hardness test of crude or anncaled steel {of non— austenitic steel only).



(2) Brinell hardness west of refinedly quenched or quenched and then ternpered steel (of non -
austenitic steel only).

(3)Brinell hardness test of cast iron.

{4)Brinell hardness test of brass casting.

{5)Brinell hardness test of rolled brass.

{6)Brinell hardness test of rolled copper.

{7 )Brinel] hardness test of the alloy of tin and bronze.

{8)Brinell hardness test of the casting of aluminium alloy.

Prior to the measurernent, put the shaped end of the standard hardness test block in berween the
steel ball and the indentor(sce Fig. 1} ,i. e. to let the spring inside the shell press the test block on o
the steel ball tightly.

The rust or corrosion layer on the surface of the testpiece, if any, should be removed for a cloar
indchiation so as to get a more accurate test result.

Having done the above, the test can be started. When doing the test, the hardness tester with
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test block in must be first placed perpendicularly on the testpiece and then give a perpendicufar and
an instantanecms hit on the indentor with the hammer attached ( The hit i not necessarily very
heavy, see Fig. 2}. Due to the hit by the hammer, an
indentation is left at the same time on the standard
hardness test block and the testpiece respectively. The

diameter of the indentation on the standard hardness test

block must not be beyond 4. 2ram. I otherwise, the test
is ineffective. When hitting the indemor, attention must
be concentrated, no-t ta hit second time om the same Fig. 1
indentation.

The two indertations left on both the standard
hardness test hlock and the testpiece should be measured by the attached 20 ¥ microscope ( the
graduation of the knuekle wheel is 0. 0Tmm) . If the indentation is oval, the average diameter should

be used. Besides, the center distance berween the two adjacent indentations on the standard hardness
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rest Bloek musr ot ke less than 10 .
When 1the measurernent of the indentations is taken

( the third decimal be rounded or interpolated}, you can

look up from the attached conversion table the hardness
value of the testpiece.

Finally, the user's attention is invited that after long
service of the tester, the convex shaped end of the
indentor will be deformed because of the frequent hitting

hy the hamimer. In such a case, the indentor must he

Fig. 2

perfectly dressed before it is used again.
Instruction for how to use the conversion table;
First refer to the table which is for the material thar vou want to test, fron: which first find out

the eaption column “The Diameter of the indentation on the standard hardness test block™ and



consequently decide the transversal column according to the practically measured diameter of the
indentation. Then find cut the caption column “The diameter of the indemation on the testpece”
and consequently decide the longitudinal eolumn according o the practically measured diameter of
the indentation. And then extend the two columns o where they focus. And just here m the focusedl

lattice vou cant get the wanted Brinell hardness value.

When the test is 1o be done hy using the standard hardness test hlock, the hardness of
which is 197HRS.
| (Suppose the testpiece is of crude or annealed steel}

And as it is known: The diameter of the indentation left by the steel ball on the standard hardness

test block is 2. 3rmm.

The diameter of the indentation left by the steel ball on the testpiece is 2. Smm.



Then: the Rrinell hardness value locked up =150 HES. (from Table 1)

Thus: the Brinell hardness value of the testpiece = 150X proportional cocfficient( here it is 1)

In this operation manual are included several digit ‘tables, from which you can ook up the
Brinell valuc of the material that you want to test.

The digits given'in the table arc all based on the standard hardness test block, of which the
Brinell ha.rdﬁess ig 197 HBS. All the stan;dard hardness test blocks attached 1o this tester arc
imprinted at the end with its actual Brinell hai‘dness.value and the proportional coefficient to be used
in converzion. Therefore, i the hardness value of the htt_ached hardness test block is greater or less
than 197 HES, the Brinell hardness value lioked up from the conversion table must be multiplated by
the proportional eoefficient imprinted on the test block used. The result is the Brincl hardness of the
testpiece.

Example:
If the Brinell hardness value of the standard hardness test block is 185HES.

[ts proportional eoefficient is 0. 94,
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So the Hrinell hardness test value =0. 94 % Brinell hardness value.

One more example;

If tHe Brinell hardness value of the standard hardness test block iz 217HES.
Its proportional coeflficient is 1. 10.
Sa the Brinell hardness test value=1. 10 X Brinell hardness value.

The others by analogy.



Table 1 — Brinell Hardness Test Value of Crude or Antealed Steel

—

State o The diameter of the indentation on the testpiecetmm) o
Crude or Annealed| 1.6, 5.711.8[1.9[2.0/2.1]2.272 3[2.4[2.5]2.6 2.7|2.8][2.9[3.(}!

. | i
The diameter| 1 61107| 162|134 112 ;
0{ the‘ P b R . : _____:
indenitation | 1-7(227| 197|164 | 137|116 | 98 : :
on the 1.8]258(225]197| 166 140] 119 | 101
standard RS VN SN S S R S S R -
hardness 1.9|202| 25512231197 167|142 | 1221105
test blecle ' T ! -
(om) 2.0|327 2862511222 197|169 145, 125 108

e i | [
2.11365(319|280 (248|221 :197 170|147 | 127 | t111 97
{The Brinell ~- ey L -k .
hardness 2.2 1354 311°276|245) 220 1971171 | 149 | 130|114 | 100
value of the r H i CorrT Co !
2.3 344 (305|272 12431 219119711721 150|132 | 117:163

standard .. : —
hardness 2.4 330|299 268 | 241 [ 218|197 | 173} 152|134} 119, 106
test block [— + . -
197 HES) iz.s 328|294 1264239 | 2171197 1741 154 | 136 | 121 | 108

]



The diameter of the indentation on the testpiece{ mm)

3.6]3.7]3.8]3.9]4.014.1[4.2[4.3[4.4]4.5[4.6]4.7[4.814.9




Table 1 — TIirinell Hardness Test Value of Crude or Annealed Steel

[ State . The diameter of the indentation on the testpiece(mm}
Crude or Annealed|[1.6]1.7{1.8[1.9]/2.0;2.1[2.272.3/2.4 2.5]2.6]12.7[2.8]2.0[3.0
T;he diameter| 3 g ' 358 321|289 | 261|237 216 | 197|175 | 255] 138 | 123
D thl: k —_— - T - R .
indentation 2+ 7 349|314 | 285 | 259|236 | 215|197 176 156 | 142
b ! e )
ont 2.8 - 3413001281 (256|234 215 (197|177 158
standard . Y e - _
hardness . 2.9 3351304 (277|254 233 (214 | 197|177
test block ; b !
P 3.0 36113281299 274, 2521232 214|197
A 353 322{295 (2711250 2311213
{ The Brinell : :
hardness  13.2 36 (317292 | 208 | 248 | 229
value of the 3.3 i
ctandard = 339|312 2872661245
hardness 3.4 363|334 308! 285263 |
test block B e et RIS
197 HBS) 3.5 i35ﬁ 3283053 251
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The diameter of the indentation on the testpiece(mm)

3.1

3.2

3.3

3.413.5

3.6

3.7

3.8

3.5

4.0

4.1

4.2

4.3

4.4

4.3

4.8

4.7

4.8

4.5

110

93

125

115

104

142

125

115

104

1159

144

129

117

106

o6

178

160

145

131

118

108

97

197

178

161

146

133

124

110

101

212

197

179

163

147

i35

123

112

102

228

212

197

180

163

149

136

124

114

103

9%

1244

227

212

197

180

165

150

137

126

115

106

98

261

243

220

211

197

181

165!151

139

127

117

108

100
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Table 1+ Brinell Hardne s Tests Value of Crude or Annealed Stecl

State ) The diameter of the chen‘ramon ur the testpieced mam ) .
Crude or Annealed| 2. 372 472 512 612,772 8[2.9]3.0(3.1%3.213.3]13.4]3.5[3.6:3.7|
The dianeter| 3 g ' 350 (323|299 27812591 2412251211 197 18]
D{ thf‘ ) R - [ P e e — - - e ———]
odentation | 3.7 . 343 | 318|296 | 275|257 240 | 225 210 197
on the 3.8 © 363|338 |314(292|273 (255|237 | 224|210
standard I A P : B . i
hardnes: 3.9 ., i358333|310|289|270|253 238|223
tezt block 7 T T ! - - i ;
{mm) ENT A N (3321328306 | 286|268 | 252|235

a1l - | | 3471523 303 283 . 266 250
(‘The Brinell j-- -4 : ' : L
hardoess 4.2 , (36633411320 299|281 | 264
-alue of the i
vatue o the g 3 360 337|315 296|278
standard o N
hardness 4.4 ) 355|332 312|293
t'est b'EO(\_'l{ . e ) . - - e -
197 HBS) |45 3491 328|309

12



The dimeter of the indentation on the testpicce{mm)}

3.8[3.914.0]4.1[4.2[4,3]4.4[4.5]4.6[4.7[4.8[4.975.0]5.1[5.2[5.3[5.4,5.5]5.6]
163|152 1140]129| 119 110@;01 '

1182|167 {154 | 141|131 121';?1115103_ 56 : )

t107 182 168 154ii43:132;122!+113 105] 98 )

2101197 | 182|168 155%144 1335!123;115 107 100 )
223{209 197|182 (169 | 156 1455134;125;116 108 | 101 :
235i221 209|197 | 183 | 169 15?,5146;'136 126|117 110 | 102| 96 i
2.49%234 221|209 | 197183 1?0_;153 147 137 127!119!111 104 “7_9_ o

2621%247 233|220 | 208|197 133%1?1 159 148-;3‘5' 129%120 113 ] 105 99! )
276 | 260 | 245 | 232 255 208 19?%184 172160 | 149 | 139 '130'122 1141107 {100
291|274 | 239 245 232|220 2085197_: 184%172 160 | 150 | 140 1~3L1 123|115 108
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Remarks for Table 1:
I The table is suitable for non — austenitic steel only as the figure covered in the table refer to
nething about austenitic steel.
2. The heat treatment condition of the tested material should be better known. If otherwise, the

table is only suitable for those materials of HB< 360.

14



Tahle 2 - Brinell Hardness Test Value of Refinedly Quenched er Quenched and then Tempered Steel

State Refincd The dizmeter of the indentation on the testpiece({mm) _ _
_.orQuenched  [1.6[1.7]1.8]1.6]2.6[2.1[2.2]2.3 2,4|§-’__-5!16[2.7!2_.8_!2.9-3.0
The diameter| 1.5 19?,! b o :
of the L. . .. S T —he : i - . _ i S—
indentation | 1.71227|197 . 1
on the 1.8]258( 225|197 |
standard . . - L ! _ .
hardness 1.9 2921255|223(197 ' '
test black DT ' T po A -
P 2.0|327] 286 251,222,197 |

217363 319|280 248 (2211197
(The Drinefl —- | - —_— =
hardness |2 2[405| 354 13111276]245|220 | 197 |

r!! . .. - - ! . : - -
vatoe of the | 31 447 301 | 344 | 303272243 ' 219 197 o
standard o L : : Jdoo ]
hardness 2.4[492 | 430, 3707 336|299 | 265 | 241 | 218 | 197 '
test Block T . - : : !

197 HRS) | 2-3]538|471| 415|368 | 328|204 1264{ 239|217 | 197,
f
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The diameter of the indentation on the testpiece(rin

3.1

3.2

Tl

3.43536‘573.8394041 4?4344]45

4.6

4.714.8 4.9
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Table 2~ Brinell Hardness Test Value of Refincdly Quenched or Quenched and then Tetnpered Steel

State Refined | _The diameter of the indentation on the restpiece(mm) _ |
_ orQuenched  "1.6.1.7[1.R[1.9][2.0]2.1]2.2 __2_._3}2.453.5]2_._5_ 2.7[2.8|2.0 5.0,
_ ! !

The dizmeter 2.6 513|452 1401 | 358|321 | 289 261i23? 21611977175 I
of the e 1= e - o =i
indemation (2.7 | 558[492|437| 390|349 314 285|239 | 236|215} 197|176 :
on the 2.8 5334734223791 341 [ 309|281 | 256 | 234 | 2151197{177
standard . i — 1. N
hardness 2.9 51114571410 369 | 335,304 | 277|234 | 233|214 | 197 | 177 |
test block s . I
(mm) a0 3514921441 308|361 1328 2991274 252|232 2141197

3.1 529|475 | 4261388 353|322 295, 271 ' 250 231 213
{ The DGrinell . | S
hardneas 3.2 509460 416|370 346 | 317 292,268 248|229
value of the . . - . -

] 543 492 [ 446 | 4051370 | 339 | 312 | 287 | 266 | 246
standard o : - .
hardness 3.4 $25 (470|433 13961363334 | 308 | 2851243
test bloclk - |
197 HBS) 3.5 3603081462 [ 422 V3871356 (328 | 3031 281
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The diameter of the indentation on the testpiccelmun) -
3.113.2]3.3]3.4]3.5|3.6]3.7]3.8[3.9[4.014.114.2[4.3/4.414.5]4.6 4.774.8[4.9

178

197178

2121971179,

2282121197 180

244|227 | 212| 197|180

2617243 | 226|211 | 197 181
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Table 2 - Brinell Hardness Test Value of Refinedly Guenched or Quenched and then Tempercd Steel

State Relincd |

__The dwameter of th'e mlentation on the testpiec

e ['I]Il’l

| or Quenched 1.6_5 i131970212’?2%74*15‘2 l oeg__gsnl
The diameter| 3, ﬁj I } | | ! 5401492450 412 379 . 7399'
of the —l— —[ -i : — s - -I
indentation . 3.“7 ; ! i i | 523 478 438@)2 | 371345 3]8 i
on the 3,3 544 506 463427304 | 365 338
Stﬂnd&l‘d ‘l . : Jr___l_._, o .
hardne:;‘s i3.9 53 92 452 4]8 386 3.‘33
test block [ T T
(o) 4.0 Ism 479 441 409 [3?9\

|4 1} | 549 | 505 ;\—12 40

{The Brirell - —— D. :_).__4,__._‘_4', E
hardness 4.2 533493 43:{422
value of the d_3 T -.——"r—ﬁ e
staudlard Lo R 3_5’18_&5};‘:4 S_
hardness 4.4 . 5454 504 | 468
test block — e — —
197 HBS} 4.5 | __,] 492 |

20



The diarneter of the indentation on the testpiece{ nom)

3.1

3.2

4.7

4.8]4.9

278

259

313.413.5[3.6[3.7[3.8[3.9[4.0]4.1[4.2]4.3[4.4:4.5
1211 197]181

225

296

275

240

225|210 197 | 182

4.6

314

292

255{

23912241210 157182

333

3101

270

253|238 (225|210 197|182

352

323

284

2681252236 223 | 209 | 197|182

3721347

303

283 2665':250 23622112091 197|183

393

366,

320

2991281 264 | 249|234 | 221|209 | 197! 183

414

386

1337

315|299 | 27812621247 | 233 1220 208 | 1971183

436

406

376

458

426

399

335

373

332312293276 | 260 ' 246|232 |220|208| 197 | 184

349 328|309 | 291 | 274 | 259|245 232 | 220 208;:197

21



Remarks for Table 2;

1. The table is suit1ble for non = avstenitic stcel only as the figare covered in the table refer to
nothing about austenitic steel.
2. The heat treatment condition of the tested material should be better known. H otherwise, use

table 1. ut if the Brinell hardness of the tested materials are beyond 360HRS, use this table

whatever condilion.



Table' 3 — Brinell Hardness Test Value of Cast Lrion

The diameter of the indertation on i rcﬂpwca(mm)

S 15afs[e|1.7]1.8[1.9]2.0]2.1]2.2:2.3 2412 512.8]2.7
The diameter| 1.3/ 2801237203 | 176 153]|1341119} _
6
|
|

of the 323.2741235|203 177|156 138 122

value of the 2.6  [524 7461|409 | 366 | 326, 206 268 | 2442221203 187

1

1.
indentation (1.7|369-314,269|233:203| 179|158 | 141|126 |
on the 1841913567 3051263231 |203 | 180 160 | 143 | 120 b __ |
standard | 1.9[473[402 345 299|261{230|203] 181|162/ 146115 o o
hardness | 2.0530] 449, 386 334293238 | 2281203 182 164 s 155" P} N
test Block  |2.1]  [501:430° 373]326] 287 _355_?;_*&3_1 1831165150 1371135
{rm) 22 ]3931477[4)3[ 3623191262 252 226|203 | 184 1671152 | 139128

23] 526]455[ 3993527312 278 2501225 | 203] 183 169 | 154 | 142
(The thinell 2.4 3577|5001 438|346 345:306 274 247|224 203185170 156
hardness 2.5 1 | |s48[4800<23 37513351501, ?71“40 223203 iss 171

o

2,

stanciard 70 568 502 |445]397| 357|321 291 651242 222{203]
hardness 12,8 | 544|482 | 430 (386|349 316 287 263 24122

test block 2.9 T 1387] 52254661418 | 377] 542 311.284] 260|239
197 HBS) |30, {560 500 | 4481 405 | 367] 3341305 | 280 257




1 ] The diameter of the indentation on the testpiece(mm
2.8]2.913.0]/3.113.2]3.3 3f413.5 3.6]3.7]3.8]3.9]4.0]4.1]4.2T74.3[4.4]4.5]4.6
|

[13¢0; T ]

sl [ [T j
1571145 (135125 ) ; ! i

172|159 1471371 127 b ' [
- —— T g — " H 1
187 173:1601 149,139,179 | 121 ; , !

203 | 1881174162 | 150|140 | 131|122

[220] 203|188 174|162 151 | 142} 132124 ' |
|257]219]203 | 188 ] 175 | 164[153[ 143} 134|126 ]L i [ ]

25




Tabls 3 — Mrinell Hardness Test Value of Cast Iron

i The diameter ot the indentation o1 the wstpiecs (o

22002 2[2.3]7.4]75]2.6]2.7]2.8 59"4_(1&_’3(Jsz|

\%_u§38_483 435 394]L'mu 3281301277125 _zaqg_lsllzgg_j mm l6*~
”‘zdw’“m_}_z'_ﬁﬁ Si8 mz“ 386352 ] 322 207|274 [ 253 1235 2_1_8__20% 89 (177
fi;d‘m'jmim[ 3.3 554 wnmdm 4321377 346|318 12031271 252,234]218 190 |
on the 3.4 - 1534lanal a4y 403, 3690 339 313 200 | 260 | 250 233 *17 03
candard 12511 1568 |516]470] 430394 363 [334] 300 | 2871267249, 232 217
hardaess | 260 | \ 15501500457 | 419 386356329 3uw’?_54_’>54t4? 231
west Block | 3.7 .j:,_:ﬁj_sg_ 5311485445 409 576, 350[324] 3021 281 262 1246 |
(murn } 3s 7 U Tsea|s1al 472 434 a0 | 371 5 144 320|205 [ 278 [ 260 |

300 [ o Tsae 501460425 3031365(339 3162951276
(The Brinell ]LTI T j ][] 530, 487 149 416 >86|33Q 334) 3121292
bardness 4| i ] Tssglsta 4741439407 3791353330 300 |
value of the [4 5 N [~ l_ﬁ[ AR J.{-% 230 eﬁf[wap%uﬂﬁ‘
standard 41 LA '

“'7J 328 ABR 14533 (421 3921367 | 343
hardness 1 | — : | I . }_
test block e A — T | —— L ) ‘
197 HBS) - |l 4! e E .!___]_ — |
Remarks: I. The Drinell hardness vest value in this abic is mm:irul under such ::'(:111:!|t10~w T"ia[ :_hi

bad applied s 9807N. ihe diameter of the steel Hall is mro, aned the thickness of (he
testpiece is grearer than Gmm,

II
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The diamster of the indentation on the testpiece(mm)

3.5

3.6

3.4

4.0

4.1

4.2

4.4

4.5

4.6

4,71

5.1

5.3

154

145

2.3

4.8:4.9i5.0

166

155

125

178

167

135

131

124

190

174

149

140

133

126

203
216

191

20311

159

130

165

160

142
151

134
143

127
136

| 230

216

180

170

16l

152

144

137

130

124

244

224

259

243

191

203

151

171

162

133

146

138

131

125

|
l
i
I
-
¢

274

257

215

132

203

181

1732

143

154

147

192

181

172

163

136

148

140

133,
141

07

1341128 122

289

272

305

289

227
240

215

203

152

182

173

164

157

149

142 135.129

227

214

203

192183

174

145

157

150 143,137

124
131

322

302

253

234

220

214

i92

183

174

166

138

i32

125

203

158 151:144

2. The figures in the table only stand for the Brinell hardness test value.




Table 4~ Brinell Hardness Test Value of Rrass Casting

_ The dian

neter of the indentation on the restpiece{mm)

hardness
value of 1he
standard
hardness
test block
197 HES)

(Tha Jrinett

1.5] 1.8[1.9]2.0]2.1 2.3/2.4]2.5[2°6[2.7]2.8][2.9]
The diameter] 1.5 204 13611211108) 97 [ 871791 721 65 | 60 | 35 | 50 | 46 |
of the 1.6]- 157[13¢]124 111 9183|7569 645854
indentation | 1.7 130159 127 i04] 95 1 87 1 73! 67| G2
onthe | L8] [204] 181 162 145 | 131 | 119] 108 |83 |77 |
standard | 1.9] 204 1631147134122/ 111.102] 93 | 86 | 80
hardness 2.0 ) 183 165|150 136 | 124 | 1141105 | 97 | 89
test Block |
{mm)

The diame.cr of the indentation ot the testpicce(mm}

2.0]2.1]2.2]2.3]2.4|2.5[2.6]2.7{2.8[2.9({3.0{3.1]3 2[3.3]3.4

2.1 167[152]138(127[117|108] 99 | 92 [ 85 [ 80 | 74 | 69
2.2 185 168 14011291119, 1107 102 95 [ &9 [ 83 1 77
2.3 204,185 169 1551 14311320122 01420105, 98 . 91 | 85
. 204] 186|170 1451134 124 135 107]100] 04 |

204187172

I —

o i

139|147[137] 12?’1_,_1_8‘110_ 103 |
2041187173, 160 1149 1381 120120 1112

28



. The diameter of_the ndentation oo the t&tp]%dmm i
30[5.1.3.213.3]3.4]3.503.613.7[2.8/3.9[4.074.1]4.2 4.3 4.414.5[4.6]4.7 4.8
| i % i . o |
50 [ 46 | | b PP i ;
(5705349 (45| T S
65160 [ 56| 5214946 | b o |
,4'3 69 | o4 | 59 ] 55| 52 | 49 ] 46 DL B : |
(85177 | 71| 67|62 |58 54|51 48] 46! i l
o The diameter of the indentation on the testpiecelinm)
3.503.6/3.715.8.3.9]4.0[4.1[4.2]4.5,4.4 4.5[4.6{4.7]4.8[4.9 5.0 ‘J%w 5.3
65| 61|57 54, 5L 48[45] -1 | - B
72168 [ 64160, 5653 | 50| 48[ 45| ; |
8075 | 71 66 63 ] 59| 56|53 )30 |48 45 L
88 82178 73 69| 65| 62| 58| 55|52150 | 48] 45 N
67 91185 80|76 | 72|68 | 64|61 |58 |55|52|49]|47 |45 i
105,99 93 88 [ R3 | 78 | 74 | 70| 66 | 63 | 60 | 57 | 54 | 51| 49 | 47 | 45




Table 4 — Brinell Tlardness Test Value of Brass Casting

! The ciamerer of the indentation om the e Hl"JFEgEL]T]r‘"l i
! Si2e[a7[28]20 37031 3003.3]5, 37 38[30
|§:_7 ]| 204 1‘%*%}__1_]'3&._29 140 131 i 122 IH- !ﬂS 1011 93 - 90 I
ffhﬁjl weter]5 g 204 189 U7 (163 152 142 133 124 (171110 | 104] 98 |
irclentiution 2.9 =041 190 | 176 iﬁ}_i: 445 134 127 1 Ig-, 1121 106 :
an the 3.0 o 2040019011771 166 '15:_‘.-_ 145 136_! 128121114
. - 31 S | B 204 190175, 167157 ] 171 1351130122 .
harduess - 3. :_____i_.. S STS N S 2 IS 179 168 !"?J_.l.fﬁ MO 132
rest black (3.3 | L Lo 0d] 3921179169 i ]T____[ig;_lil_‘
() 134 R I oL 0 1204 192|160 169 160{ 151
35 C B C J20a]19z2 180 070 160 |
(The Brinefl (3.6 . | F BN L 208 w3l
halrr!ne:':\“- | 3.7 ) o - ) N L - ________iZU—i l@TTEE
valuc ot 1w 13 o ; I s
atandard : ;g ' [ - : _i_" b4 ;[Jil
hardness :4” : 1 — B ""!"‘— :
fost E)E"\-JC]" | 4 .l - | N I o '_':__' i _E" |
e 1] T

Remarks: 1. The Brinefl hardness test valie in this table s measured undor such conditions thar the
lcac applied is 9807N, the diemeter of the steel batl is I0mm, and the thickness of the
testpices is greater than Gnim,



The dizuneter of the indentation

n the tc:-,tplccc\ mm)

]
4.004.1[4.2]4.3[4.4]4.5]4.6[4.7 4.5 4.9]5.0 3.1015.215.375.415.315.6]5.7.5.8|
sIR0 [ 76 [ 7269 | 65| 62]39 35 54__|_51 4974702 1 L ‘
92 87183178 | 74| 71|67 |65, 61|59 56|53 51140147 ]45] ]
(100 9589 (85 |81 | 7717360166 (6360|5855 53] 504947 .
1061021 97 | 92 | 87 |83 172073172693 65162 60| 37| 33|53 |a0i -
116 1101104199 1 94 | 89 185 181 P77 | T3 TO 67 | 64 [ 62 | 59| ST [ 1
125 1181112]106]100] 95 01, 87 {83 |79 75 | 72 [ 60 | 66 | 63 | 611 ] 58 L
133 1260119 1131 IN8[ 10297 , 93188 | 84 781 | 77 | 74 | 71 | 68 ;65 | 62|
142 1351281211115 [_ﬂ_ﬂ;__mw! 99 1 95 190 87 R3 | 791 Tal 73 | Wloeid ]
152 1430137129123 [ 1170161106 1001 97 - 92 [ 88 | 84 | 81 1 37 [ 75| 7 1|
162 15311451137[131 _12-1:_11@ 3ol og lod oo g7l | 76 |
,__1';__9_'_"1_& 154 146 [ 139 132,127,120 10411021104 [ 100 | 96 | 92 | 8% | 84 | 81 ;
D182 173 (1640535147 | 1407134 127|120 116 [ 1111106 101 ] 97 | 93 | 89 | 865 i
194 183|174 165 [ 157 1497142135 1297 123 1IR 1 112|107 1103 | 99 | 95 1 91 ¢ B
1204 194|183 [ 1741651571150 143 137} 150 124 119 114] 109 [ 1041 106G { 96
: 204|194 184 [ 173166 158 151] 144|138 | 13 I;i“‘ﬁ __1___{_11’11ﬁn11u§1Uﬁ‘102 1l
204 10411841175 167 159]152|145]139 (1331127, 1221 117] 112} 108 !

2. The figures in the table only stand {or the Brinell hardness (est value of brass casting,



Table 5 — Trinell Hardness Test Value of Rolled Brass

-

L The dimmeter of the mdentatl on on the tec.TpLecei_mm _i

L5i16[1.711.8]1.9[2.072.112.2]2.3(5,412.5[2,612.7]2.8[2.9
[ The dimmerer; 1512041 1761531 133] 118 104] 03 | 84 | 75 68 [ 62 ‘=6J stj47]
of the _1-@_ﬁTfJ4' 77_155 1370121 108‘1 87179 |72 60 ssj[ 50 .
indertariom | 1.71 "ﬂ 17 '1_"_‘7'_‘1—10 1251112 10 ﬂ_l 83 | Fi 63 ;& |
on the '1.8] 204 18 160 183 128'116' 104 95| 87 | 79| T_Lﬁ 7 |
sandard 1.9 204 181162, 145 131 119 108 9§ glﬁsq 76 |
hardress  12.0 L N ﬂﬂﬂ lh7L6~I[I47 I_.-.fi22|llJ;[l'iI 93 8
test block
(1) I

_ The diameter of the dentation on the tealpmcc.‘m o)

(The Tainel 20 2.t]2.2]2.3]2.42.572.6]2.7] TT 4] )_0]71]"_'& 334l
thardness 1211 1204] 1831 165[150]136, 1247 114" 104 96" 89 | s“ 79171 |66 |
valveof the [2.2] | Too4]1s47167[152[138 127, 116 107,99 "2 "85 [ 79| 4
standard 2.3 204 (185|165 | 1534|140 129119 (110,102, 95 " 88 &2
hardness (2,40 | 204 [ 185} 169| 155|143 [ 131 | 121[ 112] 105 97 ; v1_
test blocl F.s bt om 186{1?1%2\145 133|124 [ 115107 99
197 HBS) [2.6 LU Tooalis7iimatiss{1a7] 1351125 117|109

32



e The dizneter of the indentation on the testpiecc(mum) —
3.013,1(3.213.3[3.4713.513.6.3.7[3.8]3.9{4.0[4.1]4.2(4.3[4.4]4 5[4.6]4.7 4.8

T R | _
salso| T
62| 5753749 | 46 | i
70| 65| 60| 56 | 52|48 45
79! 73| 68 | 63 | 59| 55| 51 | 48 | 45

The chiarmeter of t]‘n, [m.enT..—LllOn 11 Lh(, t{:stplcce(mrn:l
3.5]3.6.3.7 3.8 3.9l4a0]a1]a2 l4 5[a6la7la8la9 5051 52
69 |64 | 60|56 153[50847] 44 L T -
176 | 72167163 39 55052(49! 47 44 L _
85|79 | 74|69 65| 61|58 |55152-49 as . 1 | i
93187 (8277, 72[68[ 64|60 5754|5149 a6 1
102] 95 [ 8982 79 757066162350 565350 48] 46

"
i

LA




Table 5~ Brincll Hardness Test Value of Rolled Trass

) The diatneter of the indentation on the testpicce(mm ) .
2 512.6[2.712.812.9]3.0 3.1[3.2/13.3(3.4(3.5/3.6/3.7(3.8:3.9
, 2.7 (2041871173160 148 [137]128 /1191112 /105| 98 | 92 | 86
The dismeter|5 g '_ 1204 [ 188|174 161 | 150|139 |130]121]134] 107100} 94
F’fd‘*‘e . 2.9 * 2041881174 | 1621151 [ 140 [ 1317123 116 109 102
R EX 12041801 1757 163[ 152|142 133 | 125 117 [ 111
standard 3.1} 204 189 1761164 |153 | 1441551127 (119
hardness 321 204 1891177165155 | 145|136 12¢
Trest block 3.3 I : 04, 190|178 166] 156 147|138
(rra) 3.4 0 b 5 _ (2041190 178|167 | 157 | 148
3.5 L B 1204191179 | 168|158
(The Brinell 13,6 | . . ; 204 | 191180 169
hasdress (37| ] . R 204 | 192] 180
value of the 3. 8 ' ; i ! 2041192
standard 39 e 204
hardness ' i '
test blork :? : N - -
197 HES) i ) — 7

Remarks: 1. The Brinell hardness test value in this table is measured under suzh conditions that the
load applied is 9807N, the diameter of the steel ball is 10mm, and the thickness of the
testpiece 15 greater than émm.
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The diameter of the

4.0

4.1

i4.2

4.3

4.4

4.5

4.6

entamrl on the Tc*stplece(mm; i

4.9

5.0i5.1

3.3

o
8

3.4 5,5 56.5.7 5.

a1

77

72

69

63

a2

591

- 30

48

43

29

83

79

73

71

67

G4

" 96

o1

85

51

77

73

69

54

52

50

39

37

3

49

104

93

93,

85

83

79

75

1i2
121

106

100

235

ort

#a

81

Od

Bl

70

hi3

50
e

=

Y

6) | 58

51

33

114

108

pEN
139

132

123

115

102
110

97 i 92

1041

b7 |

87

9_4

83 ]

75

72

68

63

89

8l

e

.62

70 aT

39

64

125

g

112

104

100

i)

' 570

83

75

72

145

1401

1331 ]76| 120

113

107

102

|93

s

i)

77

&Y
74

139

150

P142

134!

127

121

115

109 ]

499

L 170

140

151

143

133

123

122

117

HiH

181

171

168

153

152

181

171

162 |

i45

137

134}

124

112

101
167

86

2]
o 0%

82

83!

79

84

77"

94 |

G0

Ho

Sa

154

146

138

133

119

114 ]

104

99 i

U5

91

g7

204

192

182,

172

163

155

147

140

127

121

110

104

101

97

93

204

193

132

173

164

156

148

134

Z04

192

182

173

163

136

142

128

135

e
124

112
119

107

113

102

108

98
104

2. The figures in 1he table only stand for the Brinell hardness test value of the rolled brass.
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Tahle 6 — Prinell Hardness Test Value of Rolled Copper

The diarneter of the indentation on the 1estpiecel nim} !
1.5/1.6/1.7[1.8[1.9]2.0]2.1]2.2]2.3[2.4]2.5 26|'?'.’28|”9|r
1.51204 175|152]133,117(104| 93 [ 83 [ 75 [ 68 | 62 | 56§ 51 | 47| 43 |
The diamerer| 1-6] 204 176°155|136|1211108| 97 | 87 | 79 | 72 | 65 [ 60 | 55 | 50
of the L7 204178157139 124 [ 112 | 1011701 [ 83 | 75 | 69 | 63 | 38
mdentation | 1.8 ; 2041179 139 144 127 115" I(H B3 H;.' 79720 67
o;_nz.:] el | [ 1204180161 145 130 113 107 98 90 82 76 |
N 20 [ 204 W81 163 147 133 121 110 101, 93 &6
ardness b
test bluck
{mm} '_]_"hE__diHn'iEtfr of the mdentdhcm Pn the tE“-‘-lpwcc (mmj )
o 2.112.2[2.3]2.472.5[2.6]2.712.812.9]3.0]3.1[3.2[3.3]3 4[5.5
,“i*‘-”’_ﬁ‘-*‘” 217204 1821165 149) 135 [ 124 ] 113 104] 95 [ 89 [ 82 | 76 | 71 | 66 | 61
nardness 2.2 {204 182 166|151 148|126]116|107| 99 | 91 | 85| 79 | 73 | &9
vajueof the ol —45—".08 = s
standard 2.3 2041 183 167[ 132140129118 110 101. 94 | 88 " 82 | 76
hardness 2.4] 2041184 1691134, 142,131 121 112:104 97 . 90 84 |
test block 12,5 2041185 170|156 | 144 133]123 | 115]106] 99 | 93
THBS) 26 | | 204]1861171|1581146] 135 125 | 117]109] 102
2.7] j 204187 172[ 159 147[137{127] 118|111

36



. The diameter of the indentation on the testpiece(mm )} _
3.0}3.1]3.2]3.3[3.4[3.5:3.6:3.7:3.813.914.0/4.34.2/14.314.4/4.5]4.6[4.7]4.8
40 R (S R S M
47 | 43 | 40 ; T

54150 | 46 43 1 40 i
61 ] 57 | 53 49i 451 42 | 40

70 {65 | 60| 56, 5214845 a2] 40 o
3 68| 63159055, 514845 4240 |

N The diameter of the indentation on the testpiece{ mm)
3.6[3.7]3.8]3.9[4.0[4.1.4.2/4.3/4.4,4.5(4.6/4.714.8(4.9]5.0(5.1
57 | 54| 51|47 45|42 (4D

Ul!
rai
!
L
L, ]
&

64 | 60 5653504744142 40
71| 67 | 63 | 50

55182049 47 44 42]40| &
9174 | 70| 65| a6l 58 ¢ §5 ' 5249 46144 142140 | |
87181767268 |64160:57 5415148 46| 44]42] 40

95(89 84797470 66162595 | 53|30 |48]46|44|41]30
10497 | 92 [ 86 | 81 [ 77 [ 72 [ 68 [ 65|61 |58 55|53 |50 |48 |45145[41[39

kY]




Tahle & - Brinell Hardness Test Value of Rolled Copper

The diameter of the indentation on the restpiecelmm)
25.26/2.712.8(2.9[3.0[3.1,3.2 3.3 3.4/3.5[3.6!3.7[3.8]3.9
, 2.8] 2041871173 161149 138 129'121 113|106 | 100] 94
The diametec[5 g 2041187174 162150140 | 131123 | 115|108 102
of the 3.0 2041188(175 [ 163|152 142133 7125 1187 110
;‘f‘:ﬁf‘""“ (31 o[ 1204]ss8l175] 1641153143 1135 127 119
ctandard 3.2 i (2041189] 176|165 154 |145] 1361 129 |
hardness 33| . 2041189[1771 166 155[ 146137
test block 13-4 . 204|180 178 [ 167|157 147
{mm} 3.5} | 204190 179] 1681358
3.6 ; ) _ 2041911179169
(The Brinell [3.7 ] . 1204]191]179
hardneas 3.8 204191
value of the [3 g ) BT
standard A0 B | [
hardness a1 i .
test block i4 P R N I R ' |
197 HBS) | 4-'-‘; =t

Remarlss: 1. _Ihe rinell h:ll’dﬂE‘s& test value it this table is tneastred undcr such eonditions that the

ioad applied is 9807N, the diarmeter of the stecl ball 1= J0mm, and the thickness of the testpiece is
greater than Hmm.
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The diarneter of the indentation on_the testpiece(rom)

4.0

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.5

4.9

5.015.1[5.2

3.315.4

5.3

th

713.8

538

54

74

73

71

60

57

33

52 50 | 47

45

. 43

4

96

91

86

8l

104

98

193¢

88

83

izl

a6

63

60

57 5452

49

47

45

NS

af

53

51

£ da [l |9
b [ |y

112 106

160

| 95

50

| 77

3

70

55 | 62 | 59 ' 56

&7 | 63 | ah

55

1121

114

108

102

97

3

79

5

72169 | 65

62

af

51,

12y
E

57

35

130
139

123

114

110

104

89

83

51

T4 T

67

6

. b1

50

131

125

115

149

141

133

126

112)1
120

94

91

87

8379 ! 78

73

&9

66

63

103

9§

03

80 85 | a1

78

s

71

Ok

160

150

143

135

| 128 :

110

| L6Y

160

152

143

136

(117!

105
311

[ 99

95 [ 91 | 87

83

|72

i 76

73

106

101] 97 ¢ 92

|88

83

81|

78

10

170

161

153

145

124

1118

113

108|103 98

94

11011

180

170

162

153

132

204

191

181

17

162

51139

133

125 ;

119

127

114 109 ] 104

8%

Bl

86 |

83

23

81

i B7

121 [115] 110

106

101

97

03

204

191

181

172

148

141

134

1281221117

112

107

(102

98

204

192

iB2

156

149

(42

135 (129{123

118)

113

109

104

| 204

S192

163

157

150

14371371130

125

119

114

1310

2. The figures in the tahle only stand for the Brinell hardness test value of the rolled hrass.



Table 7 — Brinell Hardness Test Value of the Alloy of Tin and Brenze

... The diameter of the indentation on the testpiece{mm)
1.5/1.6/21.7(1.8]1.9]2.0]2.1[2.2]2 3]2.4)2.5]2.6[2.7][2.8/2.9
The dismeter | 1+ 51176152133 | 116|103 | 91 | 82 | 73 1 66 | 60 | 54
of the 1620411761153 /134 119]106| 95 | 85 | 77| 70 | 63 | 58 [ 53| |
:;::’:E:L“”“ 1.7]234|203|176]155]137|121{108| U8 | B8 1 80 | 73 | 66 | 61 | 36 | 52
standard 1.8|266 | 231[201176 156159124 | 111|101 91 | 83 | 76 | 70 | 64 | 59
?a,ftd]l;ie%_ 1.9 2601227{200{176{157{140| 126 | 1141103 | 94 | 86 | 79 | 72 | &7
ot Biock ' ! . ZrES LA 8L
o) 2.0 255]224{198]176] 158|142 | 128! 116|106 | 97 | 89 | 82 | 76
2.1 250122111971176(158 1431301118 (108 99 { 91 | 84
(Thc Hl'i.ﬂﬂ‘” - I . : T
hardness | 22| 277|246 | 218|196 176 159 145 132 120{110]101| %4
value of the [2.3 271|241 (217195 176 | 160| 146 133|122 | 112 | 104 :
standard P I T Tl :
pare 2.4 | 266 | 238| 2151194 | 176 | 161|147 | 135|123 | 114,
test block /2.5 . Lo 12621235(213{193|176] 161|148 136! 126
W7HES) [ 257]232] 212] 193] 176] 162 | 149 137

40



1 The diarneter of the indentation o the testpicee{ mm;
3.0]3.1]3.203.5]3.413.5[3.6]3.7[3.813.9]4.0[4. 1 4.2[4.3[a.4[4.5]4.6]|4.7[48
o |] ] : -f . e
o —

62| 57| 53 i B R )

(69 | 64 | 60156 | 52 ] T I ]

78 |72 |67 62158 ] 54| 51| r f [ | :

L P A il ) N Y L
96| 89 [ 83 | 77172 |67 63 59,55 52 ] ‘ R
10698 | 91 185|801 7469 | 65|61 |38 54 L

116]108]100] 94 1 87 |82 [77( 72 |67 [ 63|60} 356 53| ﬁ ’
(1271118109} 102 95 | 89 {84 { 79| 74 | 69 | 66 [ 62 [ 58 [ 55| 52 | [
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Table 7 — Brincll Hardness Test Value of the Alloy of Tin and Bronze

. Tke diamcrer of the indentation on the tesipiece{mwn) :
2.212.412.512.6(2.7j2.8(2 93 013.1[2.213.3[3.4[3.5[3.6/3.7|
12.7/253]2307210[192[176] 162} 150 139128 119 111)104] 97191 . 86 |
The diamerer| 2.812741249] 208209192 [ 1761163 [ 151140 130]121 113|106 99 | 93 |
of the 2.9 2711247226, 2081191 176 1631152, 141 | 131,122 1i5 107 101 |
indentation | 3.00 11 266,2431223 206 [190: 176 1631152 142|132 124]116]109 |
an the 31 - ]26312411222 7305|190 176|164 | 153 143 1134(125| 117
standard |3 o 260|238]220(204 | 189176 | 164|154 | 144]135[126 |
hardness  [373 2771255|2361219]2031 189 [ 176( 165! 155 143 136 |
test block 3741 2751252 234]21812031189| 176{ 165 ] 155" 140 | .
{rum) 3.5 ] 270]250] 232 216 [ 202|188 | 176 | 165] 153
(The Brind] 13- (2631247 230,215 2011188 176165
hardies, 3.7 .. 2631244 2281213 2001187176 |
value of the |3-8 . 260 2421226 213] 199, 187
standard 3.9 J 2571241225312 199
hardness 4.00 , L P |272|255|238]224 211
test block 4. 1] B , -! - 26912521237(223 |
197 HBS) 4.2 _ 2651250235
4.3 | 263 248 |

Remarks:1. The Brinell hardness test value in this table is measured under such corditions that the load applicd iz
807N, the diameter of the sreel ball is 10mm. and the thickness of the tostpiece is greater than Amrm.
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The diameter of the indentation on the testpiece{mm)

3 8]3.9]4.0]4.1]4.214.3]4.4[4.5'4.6[4.714.874.975.075.115.275.3[5.415.5]
Bl [ 76 | 71 |68 | 64160} 5754151 Lo e P

SRV S S §

B8 | 83 | 78 | 74 | 69 i 66| 62| 59 56| 53|51 L

95 |90 | B85 |80 [ 75471068 64 161 |88 |55, 52 it |

103] 97 [91 | 86 (82 77173 | 69| 66 | 63 | 60 | 57| 54

13 [104] 99 |93 |88 [83 1790 75 [ 71 |68 |65 |61 (58 56453 .+ T 1T —

119312106100 85 [ 90 | 85 | 81 [ 77 [ 73 | 70 | 66 [ 65 |60 | 58 |55 '53; |

1127]120113|107 10| 96 [ 91 | &7 ) 82| 78 | 751 71 | 681 65| 62 | 59 5T 54152

[137[1297121]115]108]103[ 98 [ 93 | 88 | 84 [ 80 | 76| 73 | 70 | 67 | 64 61 . 58 38

1461138 130123 116]110]104] 99 [ 94190 [ 85 [ 82 [ 78| 74 | 7i | 68 65 62 | €0
A

156 147138 131 124 117|111]106]100] 96 { 91 { 87 | 83| 79| 76 . 72 - 7067 | 64

166 [ 1571471139 332: 125 118[ 1121107 [102{ 97 1 93 | 88 ;851 81 | 77i 74 71 | 68
176|166 | 157 148140 133 1261201114 108]1031 99 t 94 ¢ 90 86, 82179 78 | 72
187|176 166|157 149 141 134|127[121|115[109104i100} 95 | 91 | 87 1 84 . 80 | 77
198 187|176 | 167|157 150 142]135[128]122,116]110 LQSElQi 97192189 85|82
210 | 198|187 [176 | 167 158 150 1431136|129[1231117}1121107|102| 98 ! 94 S0 | 87
222[209[197 186|175, 167,158 1511143136130 12411181 113|108 103! 99 95 | 92
233|221 | 208196 [ 186 176 167] 1507151 [ 144137 [ 131} 1250 119]114] 10907104 " 200] 96
2. The figures in the table enly stand for the Brine!l hardness test value of the alloy of tin and bronze

having a tin content of 10—20%.
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Table 8 — Brinell Hardness. Test Vatue of The Castings of Aluminium Alloy

o The diameter of the indentation on the testpipesfrmm)
30z 1]2.212.3[2.4]2.5[2.6412.7[2.8:2.913.0°3.1'3.2]3.33.
1.3[82 171 |62 54[a7] 4L |37033)29 | '
The diameter| L-4[103| 89 | 77 167 | 50 ¢ 52 | 46 | 41 | 37 ) 33 | 30
of the 1.5[126[100] 95" 83173 65157 |51 4641137, 33:30) [
indentation | 1.60152[131° 71157100 89 78 70|62 56 | 50 | 45|40 [ 37|33 1 30
on the 1.7 1158 1371120°106] 94 84 | 75 167 | 60 [ 54| 49 | 44 | 40 |
sondard 1L 162|142 126|111 99 | 89 |79 | 72 | 65 | 58| 53 | 48 | 44
test ook 1.9 167] 147120116104 | 93 | 84 | 76 | 69 | 62 | 57 :
{rarm) 2.0 152136/ 121 |109] 98 | 89 | 80 | 73 | 67
2.1 156140 | 1265 113 ]103| 93 | 84 | 77 '
(The Brincll [3 3 1 160 1431130{117]107] 97 | 89
E‘:{f;z“;“the (2.3 [ hespag]asalizin]on] o
standard :,2'4 . } : 168152, 1381126]115: 105
hardness 2.3 ) 156|142 (130
test Mock ' : '
197 HBS) [ | - _
1 L
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The diameter of the indentation on the testpiece(mm)

3.5 3.6!3.7 3.8)3.914.0[4.1/4.2/4.3|14.414.5/4.614.714.8]4.9]5.0

34131

40 | 37 [ 34 | 31 | 28

47 | 43[40 | 37 | 34 131 |29

55151 [ 47143 | 404 37| 34 31

64150 [54L50 46143 |39]37{34 (32|29

741 68 16358153 ,49146(42]|39 3734|3230

Bs |78 |72 (66, 61157 |52 49|45 4213037134 32|30
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Table 8 — Brinell Hardness Test Value of The Castings of Aluminium Alloy

The diameter of the indentation on_the testpiece(mm)

J
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The diameter| 2.7 1621149]136]126|1161107| 99 1 92 [ 85 | 79 0 74 | 69 | 64 | 60
of the X1 165[152]140[129 (119110102 95 [ 88 821 77| 72 [ 67
indentation 2.9 | 169155143 132[122 (114 105 98 92 85 [ 80 | 75
on the 3.0 T - 158 [ 146 135]126 117[109:101 95| 80 | &3
standard  3.1( 1611491139 128120112 104! 98 | 91
i“irtdrisk 320 T 1641521141131 122 115 107|100
tblock i3 31 _11663155] 144 | 1341125 117] 110
(men) a0 | T160]157| 147137 128 120
{ The Brincll 3.3 ] : ! -———;E—' 16-0!]50 : 1401 131
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The diameter of the indentation on the testplece(mm)
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TRemarls:

1.The Hrinell hardness test value in this table is weasured undet such ermditions that the load
applied is 9807N, the diameter of the steel ball is 10mm, and the thickness of the testpiece is

greater than Hmra.

2. The figures in the table only stand for the Brinell hardness test value of the castings of

aluminium alloy.
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