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Nominal Screw Length Tolerance on Length 
to 3mm inclusive ±0.2
over 3 to 10mm inclusive ±0.3
over 10 to 16mm inclusive ±0.4
over 16 to 50mm inclusive ±0.5
over 50mm ±1.0

Length Tolerance - Metric per ANSI B18.6.7M
#0 - #12 1/4" - 1/2"

to 1/2" inclusive +0, -.020 +0, -.030
over 1/2" to 1" inclusive +0, -.030 +0, -.030
over 1" to 2" inclusive +0, -.060 +0, -.060
over 2" +0, -.090 +0, -.090

Length Tolerance - Inch per ANSI B.18.6.3
Nominal Screw Size

Tolerance on Length (inches)
Nominal Screw Length

)RU�05��,5���DQG�6PDOOHU� 

)RU�05��,5���´�DQG�/DUJHU 

Max Min Max Min

MR0.8 x 0.20 0.800 0.770 0.780 0.745
MR1.0 x 0.25 1.000 0.955 0.975 0.924
MR1.2 x 0.25 1.200 1.155 1.175 1.124
MR1.4 x 0.30 1.405 1.355 1.375 1.317
MR1.6 x 0.35 1.61 1.53 1.58 1.49
MR1.8 x 0.35 1.81 1.73 1.78 1.69
MR2.0 x 0.40 2.01 1.93 1.97 1.88
MR2.2 x 0.45 2.21 2.12 2.17 2.06
MR2.5 x 0.45 2.52 2.43 2.48 2.37
MR3.0 x 0.50 3.02 2.93 2.97 2.87
MR3.5 x 0.60 3.52 3.42 3.46 3.35
MR4.0 x 0.70 4.02 3.92 3.95 3.83
MR4.5 x 0.75 4.52 4.41 4.45 4.32
MR5.0 x 0.80 5.02 4.91 4.94 4.81
MR6.0 x 1.00 6.03 5.90 5.93 5.78
MR7.0 x 1.00 7.03 6.90 6.93 6.78
MR8.0 x 1.25 8.03 7.87 7.91 7.71
MR9.0 x 1.25 9.03 8.87 8.91 8.71
MR10 x 1.50 10.03 9.85 9.88 9.66
MR12 x 1.75 12.04 11.83 11.87 11.61
MR14 x 2.00 14.04 13.81 13.84 13.56
MR16 x 2.00 16.04 15.81 15.84 15.56
MR18 x 2.50 18.04 17.76 17.79 17.45
MR20 x 2.50 20.04 19.76 19.79 19.45

Metric Sizes

SCREW BODY DIMENSIONS
C D

SCREW
SIZE

Max Min Max Min

IR0 - 80 0.0626 0.0586 0.0613 0.0570
IR2 - 56 0.0880 0.0840 0.0862 0.0818
IR3 - 48 0.1010 0.0970 0.0989 0.0944
IR4 - 40 0.1138 0.1098 0.1113 0.1067
IR5 - 40 0.1268 0.1228 0.1243 0.1197
IR6 - 32 0.1413 0.1353 0.1382 0.1314
IR8 - 32 0.1674 0.1614 0.1643 0.1575
IR10 - 24 0.1934 0.1874 0.1892 0.1822
IR10 - 32 0.1936 0.1876 0.1905 0.1837
IR12 - 24 0.2194 0.2134 0.2152 0.2082
IR1/4 - 20 0.2534 0.2474 0.2484 0.2411
IR5/16 - 18 0.3158 0.3098 0.3102 0.3029
IR3/8 - 16 0.3784 0.3724 0.3721 0.3646
IR7/16 - 14 0.4409 0.4349 0.4338 0.4260
IR7/16 - 20 0.4412 0.4352 0.4362 0.4289
IR1/2 - 13 0.5033 0.4973 0.4956 0.4877
IR9/16 - 12 0.5668 0.5588 0.5585 0.5484
IR5/8 - 11 0.6294 0.6214 0.6203 0.6100

Inch Sizes

SCREW
SIZE

SCREW BODY DIMENSIONS
C D
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(;$03/(�-�7KH� VKDGHG�DUHD�LQGLFDWHV�WKDW�DQ�0��-�����VFUHZ�VL]H�LQ�D������KROH�VL]H�SURYLGHV�����WKUHDG� 
HQJDJHPHQW���%HFDXVH�WKH�DERYH�YDOXHV�DUH�EDVHG�RQ�D�OLQHDU�UHODWLRQ�EHWZHHQ�KROH�VL]H�DQG�SHUFHQWDJH�WKUHDG� 
HQJDJHPHQW��WKH�KROH�GDWD�EHFRPHV�OHVV�DFFXUDWH�IRU�HQJDJHPHQWV�OHVV�WKDQ����� 
 
3LORW�+ROH�7ROHUDQFH�-�LQ�WHUPV�RI�UDGLDO�WKUHDG�HQJDJHPHQW��PLQ�KROH� �QRPLQDO�KROH��������PD[�KROH� �QRPLQDO�-���� 
 
([DPSOH� 0��-������LQ����PP�WKLFN�VWHHO��QRPLQDO�KROH� �����WKUHDG������PP��SHU�SDJH���WDEOH� 
 0LQ��KROH� �����WKUHDG������PP���PD[�KROH� �����WKUHDG������PP�� 
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5HFRPPHQGHG�SLORW�KROH�VL]HV�IRU�7$37,7(������ 
6FUHZV�DQG�%ROWV�DW�YDULRXV�SHUFHQWDJHV�RI�WKUHDG�HQJDJHPHQW 

Metric Sizes (mm)

100 95 90 85 80 75 70 65 60 55 50 45 40 35

MR2.5 x 0.45 2.21 2.22 2.24 2.25 2.27 2.28 2.29 2.31 2.32 2.34 2.35 2.37 2.38 2.40
MR3 x 0.5 2.67 2.69 2.71 2.72 2.74 2.76 2.77 2.79 2.80 2.82 2.84 2.85 2.87 2.90
MR3.5 x 0.6 3.11 3.13 3.15 3.17 3.19 3.21 3.23 3.25 3.27 3.29 3.30 3.32 3.34 3.36
MR4 x 0.7 3.54 3.57 3.59 3.61 3.64 3.66 3.68 3.70 3.73 3.75 3.77 3.79 3.80 3.84
MR4.5 x 0.75 4.01 4.04 4.06 4.09 4.11 4.13 4.16 4.18 4.21 4.23 4.26 4.28 4.30 4.33
MR5 x 0.8 4.48 4.51 4.53 4.56 4.58 4.61 4.64 4.66 4.69 4.71 4.74 4.77 4.79 4.82
MR6 x 1.0 5.35 5.38 5.42 5.45 5.48 5.51 5.54 5.58 5.61 5.64 5.67 5.71 5.74 5.77
MR7 x 1.0 6.35 6.38 6.42 6.45 6.48 6.51 6.54 6.58 6.61 6.64 6.67 6.71 6.74 6.77
MR8 x 1.25 7.19 7.23 7.27 7.31 7.35 7.39 7.43 7.47 7.51 7.55 7.59 7.63 7.67 7.72
MR10 x 1.5 9.03 9.07 9.12 9.17 9.22 9.27 9.32 9.37 9.41 9.46 9.51 9.56 9.61 9.66
MR12 x 1.75 10.86 10.92 10.98 11.03 11.09 11.15 11.20 11.26 11.31 11.37 11.43 11.49 11.55 11.60

Inch Sizes (inches)

100 95 90 85 80 75 70 65 60 55 50 45 40 35

IR2 - 56 0.0744 0.0750 0.0756 0.0761 0.0767 0.0773 0.0779 0.0785 0.0790 0.0796 0.0802 0.0808 0.0814 0.0819
IR3 - 48 0.0855 0.0861 0.0868 0.0875 0.0882 0.0888 0.0895 0.0902 0.0909 0.0916 0.0922 0.0929 0.0936 0.0943
IR4 - 40 0.0958 0.0966 0.0974 0.0982 0.0990 0.0998 0.1106 0.1014 0.1023 0.1031 0.1039 0.1047 0.1055 0.1063
IR5 - 40 0.1088 0.1096 0.1104 0.1112 0.1120 0.1128 0.1136 0.1144 0.1153 0.1161 0.1169 0.1177 0.1185 0.1193
IR6 - 32 0.1177 0.1187 0.1197 0.1207 0.1218 0.1228 0.1238 0.1248 0.1258 0.1268 0.1278 0.1289 0.1299 0.1309
IR8 - 32 0.1437 0.1447 0.1457 0.1467 0.1478 0.1488 0.1498 0.1508 0.1518 0.1528 0.1538 0.1549 0.1559 0.1569
IR10 - 24 0.1629 0.1643 0.1656 0.1670 0.1683 0.1697 0.1710 0.1724 0.1738 0.1751 0.1765 0.1778 0.1792 0.1805
IR10 - 32 0.1697 0.1707 0.1717 0.1727 0.1738 0.1748 0.1758 0.1768 0.1778 0.1788 0.1798 0.1809 0.1819 0.1829
IR12 - 24 0.1889 0.1903 0.1916 0.1930 0.1943 0.1957 0.1970 0.1984 0.1998 0.2011 0.2025 0.2038 0.2052 0.2065
IR1/4 - 20 0.2175 0.2191 0.2208 0.2224 0.2240 0.2256 0.2273 0.2289 0.2305 0.2321 0.2338 0.2354 0.2370 0.2386
IR5/16 - 18 0.2764 0.2782 0.2800 0.2818 0.2836 0.2854 0.2872 0.2890 0.2908 0.2926 0.2944 0.2963 0.2981 0.2999
IR3/8 - 16 0.3344 0.3364 0.3384 0.3405 0.3425 0.3445 0.3466 0.3486 0.3506 0.3527 0.3547 0.3567 0.3588 0.3608
IR7/16 - 14 0.3911 0.3934 0.3957 0.3980 0.4004 0.4027 0.4050 0.4073 0.4096 0.4120 0.4143 0.4166 0.4189 0.4213
IR1/2 - 13 0.4500 0.4525 0.4550 0.4575 0.4600 0.4625 0.4650 0.4675 0.4700 0.4725 0.4750 0.4775 0.4800 0.4825

PILOT HOLE SIZES

PERCENT THREADNOMINAL 
SCREW SIZE

PILOT HOLE SIZES

NOMINAL 
SCREW SIZE

PERCENT THREAD
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$33/,&$7,21�'87<�&/$66�-�$�JHQHUDO�WHUP�XVHG�KHUH�WR�JURXS�PDWHULDO�WKLFNQHVV�LQ�WHUPV�RI�VFUHZ�GLDPHWHUV� 
)RU�H[DPSOH��WKH�DYHUDJH�PDWHULDO�WKLFNQHVV�OLVWHG�XQGHU�³PHGLXP-KHDY\´�HTXDOV�����RI�WKH�VFUHZ�GLDPHWHU� 

5HFRPPHQGHG�SLORW�KROH�VL]HV�IRU�7$37,7(�������VFUHZV�DQG�EROWV�LQ�VWHHO�QXW�PHPEHUV 

Metric Sizes (mm)
Application 
Duty Class
Percentage 
of Thread
Nominal Material Pilot Drill Material Pilot Drill Material Pilot Drill Material Pilot Drill Material Pilot Drill
Size Thickness Hole Size Thickness Hole Size Thickness Hole Size Thickness Hole Size Thickness Hole Size

#43
2.26

#36 7/64 7/64
2.71 2.78 2.78
1/8 #30
3.18 3.27

#27 #26
3.66 3.73

#21
4.04

#15 #14
4.57 4.62

#3 7/32
5.41 5.56

F
6.53

L M
7.37 7.49

23/64 U
9.1 9.35

7/16 7/16
11.11 11.11

Light Medium-Light Medium-Heavy Full Strength Extended

3.3-4.0 2.8 2.8

2.7-3.5 2.32 2.3

MR3 x 0.5 0.5-1.1 2.71 1.1-1.7 2.74 2.75 1.7-2.7

1.5-2.1 2.3 2.3 2.1-2.7 2.31 2.3MR2.5 x 0.45 0.5-0.9 2.24 2.25 0.9-1.5

4.4-5.5 3.73

3.8-4.5 3.27

MR4 x 0.7 0.8-1.4 3.59 3.6 1.4-2.4 3.64 2.4-3.3 3.68

2.0-2.9 3.23 3.25 2.9-3.8 3.25 3.25MR3.5 x 0.6 0.6-1.4 3.15 1.4-2.0 3.19 3.2

4.9-6.4 4.21 4.2

MR5 x 0.8 1.0-2.1 4.53 4.5 2.1-2.9 4.58 2.9-4.4

2.7-3.9 4.16 4.2 3.9-4.9 4.18 4.2MR4.5 x 0.75 0.9-1.7 4.06 1.7-2.7 4.11 4.1

6.9-8.1 5.61 5.6

MR7 x 1.0 1.4-2.4 6.42 6.4 2.4-4.4

4.7

MR6 x 1.0 1.2-2.4 5.42 2.4-3.6 5.48 5.5 3.6-4.9 5.55 4.9-6.9

4.64 4.4-5.9 4.66 4.65 5.9-7.1 4.69

7.7-9.5 6.61 6.6

MR8 x 1.25 1.6-3.1 7.27 7.25 3.1-4.9 7.35

6.48 6.5 4.4-6.5 6.55 6.5-7.7 6.58

10.9-12.9 9.41 9.4

7.51 7.5

MR10 x 1.5 1.9-3.9 9.12 3.9-5.9 9.22 9.25 5.9-8.3 9.32

4.6-6.9 7.43 7.4 6.9-8.9 7.47 8.9-10.9

1.25 Diameter of Material

11.31 11.3

90% 80% 70% 65% 60%

7.4-10.5 11.2 10.5-14.5 11.26 11.3 14.5-17.02.4-4.9 10.98 11.0 4.9-7.4 11.09

0.3 Diameter of Material 0.5 Diameter of Material 0.75 Diameter of Material 1.0 Diameter of Material

MR12 x 1.75

9.3 8.3-10.9 9.37

6.6

5.58 5.6

3.7 3.3-4.4 3.7 3.7

2.77 2.7-3.3 2.79

2.27

7$37,7(�������)DVWHQHUV 

Inch Sizes (inches)
Application 
Duty Class
Percentage 
of Thread
Nominal Material Pilot Drill Material Pilot Drill Material Pilot Drill Material Pilot Drill Material Pilot Drill
Size Thickness Hole Size Thickness Hole Size Thickness Hole Size Thickness Hole Size Thickness Hole Size

1.9mm 1.95mm 5/64 #47 2mm
0.0748 0.0763 0.0781 0.0785 0.0787
2.2mm #43 #43 2.3mm 2.3mm
0.0866 0.089 0.089 0.0906 0.0906
#40 #39 #39 #38 2.6mm

0.098 0.0995 0.0995 0.1015 0.0906
2.8mm #33 #33 2.9mm 2.9mm
0.1102 0.113 0.113 0.1142 0.1142
#31 3.1mm 1/8 1/8 3.2mm

0.120 0.122 0.125 0.125 0.126
3.7mm 3.75mm 3.8mm 3.8mm #24
0.1457 0.1476 0.1496 0.1496 0.152
#19 #18 11/64 11/64 4.4mm
.166 0.1695 0.1719 0.1719 0.1732

11/64 #17 #16 #16 4.5mm
0.1719 0.173 0.177 0.177 0.1772
#11 #9 5mm #8 5.1mm

0.191 0.196 0.1969 0.199 0.2008
#2 5.7mm #1 5.8mm 5.8mm

0.221 0.2244 0.228 0.2283 0.2283
7.1mm 7.2mm 7.3mm L 7.4mm
0.2795 0.2835 0.2874 0.29 0.2913
8.6mm 8.7mm 8.8mm Size 8.8mm
0.3386 0.3425 0.3465 0.348 0.3504

X X Y 13/32 13/32
0.397 0.397 0.404 0.4063 0.4063
29/64 29/64 15/32 15/32 15/32
0.4531 0.4531 0.4688 0.4688 0.4688.4650 .425-.550 .4675 .550-.700 .4700IR1/2 - 13 .100-.200 .4550 .200-.300 .4600 .300-.425

.262-.371 .4050 .371-.481 .4073 .481-.612 .4096

.3466 .319-.413 .3486 .413-.525 .3506.225-.319

IR7/16 - 14 .087-.174 .3957 .174-.262 .4004

IR3/8 - 16 .075-.150 .3384 .150-.225 .3425

.188-.266 .2872 .266-.345 .2890 .345-.438 .2908

.2273 .213-.275 .2289 .275-.350 .2309.150-.213

IR5/16 - 18 .062-.126 .2800 .126-.188 .2836

IR1/4 - 20 .050-.100 .2208 .100-.150 .2240

.130-.184 .1970 .184-.238 .1984 .238-.302 .1998

.1758 .162-.209 .1768 .209-.266 .1779.114-.162

IR12 - 24 .043-.086 .1916 .086-.130 .1943

IR10 - 32 .038-.079 .1717 .079-.114 .1738

.114-.162 .1710 .162-.209 .1724 .209-.266 .1738

.1498 .141-.180 .1508 .180-.230 .1518.098-.141

IR10 - 24 .038-.079 .1656 .079-.114 .1683

IR8 - 32 .033-.066 .1457 .066-.098 .1478

.083-.117 .1238 .117-.152 .1248 .152-.193 .1258

.1136 .106-.141 .1144 .141-.175 .1153.075-.106

IR6 - 32 .028-.066 .1197 .066-.083 .1218

IR5 - 40 .025-.051 .1104 .051-.075 .1120

.067-.095 .1006 .095-.126 .1014 .126-.157 .1023

.0895 .084-.110 .0902 .110-.141 .0909.059-.084

IR4 - 40 .022-.045 .0974 .045-.067 .0990

IR3 - 48 .020-.040 .0868 .040-.059 .0882

.052-.073 .0779 .073-.095 .0785 .095-.169 .0790

90% 80% 70% 65% 60%

IR2 - 56 .017-.034 .0756 .034-.052 .0767

0.3 Diameter of Material 0.5 Diameter of Material 0.75 Diameter of Material 1.0 Diameter of Material 1.25 Diameter of Material
Light Medium-Light Medium-Heavy Full Strength Extended



([WUXGLQJ� KROHV� IRU� IDVWHQ�
HUV� LQ� OLJKW-JDXJH� VWHHO�
QHDUO\� GRXEOHV� WKH� OHQJWK�
RI� WKUHDG�HQJDJHPHQW� RYHU�
WKH� RULJLQDO� PDWHULDO� WKLFN�
QHVV� 
 
7$37,7(������� VFUHZV�DQG�
EROWV� GHYHORS� DOPRVW� WZLFH� 
WKH� IDLOXUH� WRUTXH� LQ� H[�
WUXGHG� KROHV�� SURYLGLQJ�
PD[LPXP�MRLQW�LQWHJULW\� 
 
([DPSOH�� � 7KH� FKDUW� VKRZV�
WKDW� IRU� D� 0�� [� ���� VFUHZ�
LQ� D� PDWHULDO� WKLFNQHVV� RI�
����PP� WKH� VXJJHVWHG�
KROH� GLDPHWHU� 
LV� ����PP�� 7KH� FRUUH�
VSRQGLQJ� ³+´� GLPHQVLRQ� LV�
WKH� ����PP� PLQLPXP��
PDNLQJ� WKH� WRWDO� OHQJWK� RI�
HQJDJHPHQW� ���PP� PLQL�
PXP� 

5HFRPPHQGHG�H[WUXGHG�SLORW�KROH�VL]HV�LQ�OLJKW-JDXJH�VWHHO 
IRU�7$37,7(�������6FUHZV�DQG�%ROWV 

Material Thickness
Screw Size
MR2.5 x 0.45
MR3 x 0.5
MR4 x 0.7
MR5 x 0.8
MR6 x 1.0
MR8 x 1.25

Metric
Hole Dia.-D H R H R H R H R H R
2.00 - 2.55 1.00 0.13 1.00 0.13 1.00 0.15 1.10 0.25 --- ---
2.56 - 3.20 1.20 0.13 1.20 0.13 1.20 0.15 1.30 0.25 1.35 0.25
3.21 - 3.80 1.35 0.13 1.35 0.13 1.35 0.15 1.50 0.25 1.60 0.25
3.81 - 4.60 --- --- 1.50 0.13 1.55 0.15 1.80 0.25 1.90 0.25
4.61 - 5.60 --- --- 1.80 0.13 1.80 0.15 2.30 0.25 2.40 0.25
5.61 - 6.60 --- --- --- --- 1.90 0.15 2.55 0.25 2.65 0.25
6.61 - 7.60 --- --- --- --- 2.10 0.15 2.95 0.25 3.20 0.25

Inch Sizes (inches)
Material Thickness
Screw Size
IR4 - 40
IR6 - 32
IR8 - 32
IR10 - 24
IR10 - 32
IR1/4 - 20
IR5/16 - 18

Inch
Hole Dia.-D H R H R H R H R H R
.081 - .100 0.040 0.005 0.040 0.005 0.040 0.006 0.043 0.010 --- ---
.101 - .125 0.047 0.005 0.047 0.005 0.047 0.006 0.052 0.010 0.054 0.010
.126 - .150 0.053 0.005 0.053 0.005 0.053 0.006 0.060 0.010 0.063 0.010
.151 - .181 --- --- 0.060 0.005 0.060 0.006 0.070 0.010 0.075 0.010
.181 - .220 --- --- 0.070 0.005 0.070 0.006 0.090 0.010 0.095 0.010
.221 - .260 --- --- --- --- 0.075 0.006 0.100 0.010 0.105 0.010
.261 - .300 --- --- --- --- 0.083 0.006 0.116 0.010 0.125 0.010

----

2.22
2.70
3.57
---
---

3.61
4.56
5.45
7.27

2.23
2.71
3.59
4.53
5.42
---

2.5 - 3.0

Hole Size Diameter - D
---
---
---
---

5.51
7.35

---
---

3.64
4.59
5.48
7.31

2.24
2.72

Metric Sizes (mm)

.020 - .029 .030 - .039 .040 - 0.59 .060 - .099 .100 - .130

0.5 - 0.69 0.7 - 0.99 1.0 - 1.49 1.5 - 2.49 2.5 - 3.0

Approximate Material Thickness "T"
0.6 - 1.0 1.0 - 1.2 1.2 - 2.0 2.0 - 2.5

Hole Size Diameter - D
0.097 0.097 0.098 --- ---

0.145 0.146 0.147 0.148 ---
0.119 0.120 0.121 0.122 ---

Approximate Material Thickness "T"

0.164 0.166 0.168 0.170 0.170
0.171 0.172 0.173 0.740 0.174

--- --- 0.282 0.285 0.285
--- 0.221 0.223 0.225 0.225

.020 - .035 .035 - .050 .050 - .075 .075 - .100 .100 - .125

7$37,7(�������)DVWHQHUV 



7KH�&$�SRLQW� FDQ�EH� VXSSOLHG�ZLWK�D�
VKDUS� SRLQW� RU� D� VOLJKWO\� WUXQFDWHG�
EOXQW� SRLQW� -� ZKLFK� LV� GHVLUDEOH� IRU�
VLWXDWLRQV� ZKHQ� WKH� VKDUS� SRLQW�
FRXOG�EH�D�SRWHQWLDO�KD]DUG�WR�ZLUHV��
FRPSRQHQWV� RU� DVVHPEO\� OLQH� DQG�
VHUYLFH�SHUVRQQHO� 

7$37,7(� ������ &$� IDVWHQHUV� KDYH� D� JLPOHW�
SRLQW� IRU� XVH� ZKHQ� FOHDUDQFH� KROHV� DQG� SLORW�
KROHV�GR�QRW�DOLJQ� 
 
7KH�&$�SRLQW�LV�DOVR�JRRG�IRU�UDSLG�KROH�ILQGLQJ��
IORDWLQJ�QXW�PHPEHUV�RU�GLIILFXOW�DFFHVV�DSSOLFDWLRQV� 
 
7$37,7(� ������ &$� IDVWHQHUV� FDQ� EH� SURGXFHG�
ZLWK�DQ\� RI� RXU� KHDW� WUHDWPHQW�SURFHVVHV�� FDVH�
KDUGHQHG� -�RXU�VWDQGDUG�KHDW� WUHDWPHQW� IRU� VL]�
HV� 0�� ������ RU� VPDOOHU�� &25)/(;�-µ,¶� 
LQGXFWLRQ� KDUGHQHG� IRU� VWUXFWXUDO� RU� GHPDQGLQJ�
DSSOLFDWLRQV� RU� &25)/(;�-µ1¶�� QHXWUDO� KDUGHQHG�
QRQ-IHUURXV�DSSOLFDWLRQV� 
 
6HH� SDJH� �� IRU� D� PRUH� GHWDLOHG� GHVFULSWLRQ� RI�
WKH�DYDLODEOH�KHDW�WUHDW�RSWLRQV� 

� 

7$37,7(�������³&$´�)DVWHQHUV 



Max Min Max Min Max Min Max Min

MR0.8 x 0.20 0.800 0.770 0.780 0.745 IR2 - 56 0.0880 0.0840 0.0862 0.0818
MR1.0 x 0.25 1.000 0.955 0.975 0.924 IR3 - 48 0.1010 0.0970 0.0989 0.0944
MR1.2 x 0.25 1.200 1.155 1.175 1.124 IR4 - 40 0.1138 0.1098 0.1113 0.1067
MR1.4 x 0.30 1.405 1.355 1.375 1.317 IR5 - 40 0.1268 0.1228 0.1243 0.1197
MR1.6 x 0.35 1.61 1.53 1.58 1.49 IR6 - 32 0.1413 0.1353 0.1382 0.1314
MR1.8 x 0.35 1.81 1.73 1.78 1.69 IR8 - 32 0.1674 0.1614 0.1643 0.1575
MR2.0 x 0.40 2.01 1.93 1.97 1.88 IR10 - 24 0.1934 0.1874 0.1892 0.1822
MR2.2 x 0.45 2.21 2.12 2.17 2.06 IR10 - 32 0.1936 0.1876 0.1905 0.1837
MR2.5 x 0.45 2.52 2.43 2.48 2.37 IR12 - 24 0.2194 0.2134 0.2152 0.2082
MR3.0 x 0.50 3.02 2.93 2.97 2.87 IR1/4 - 20 0.2534 0.2474 0.2484 0.2411
MR3.5 x 0.60 3.52 3.42 3.46 3.35 IR5/16 - 18 0.3158 0.3098 0.3102 0.3029
MR4.0 x 0.70 4.02 3.92 3.95 3.83 IR3/8 - 16 0.3784 0.3724 0.3721 0.3646
MR4.5 x 0.75 4.52 4.41 4.45 4.32 IR7/16 - 14 0.4409 0.4349 0.4338 0.4260
MR5.0 x 0.80 5.02 4.91 4.94 4.81 IR7/16 - 20 0.4412 0.4352 0.4362 0.4289
MR6.0 x 1.00 6.03 5.90 5.93 5.78 IR1/2 - 13 0.5033 0.4973 0.4956 0.4877
MR7.0 x 1.00 7.03 6.90 6.93 6.78 IR9/16 - 12 0.5668 0.5588 0.5585 0.5484
MR8.0 x 1.25 8.03 7.87 7.91 7.71 IR5/8 - 11 0.6294 0.6214 0.6203 0.6100
MR9.0 x 1.25 9.03 8.87 8.91 8.71
MR10 x 1.50 10.03 9.85 9.88 9.66
MR12 x 1.75 12.04 11.83 11.87 11.61
MR14 x 2.00 14.04 13.81 13.84 13.56
MR16 x 2.00 16.04 15.81 15.84 15.56
MR18 x 2.50 18.04 17.76 17.79 17.45
MR20 x 2.50 20.04 19.76 19.79 19.45

Inch Sizes

SCREW
SIZE

SCREW BODY DIMENSIONS
C D

Metric Sizes

SCREW
SIZE

SCREW BODY DIMENSIONS
C D

7$37,7(� ������³63´Ρ� IDVWHQHUV� KDYH� D� VKRUWHU� SRLQW� WKDQ� VWDQGDUG� 
7$37,7(�������IDVWHQHUV� WR� PD[LPL]H� WKH� IXOO� WKUHDG�HQJDJHPHQW� LQ� VKDOORZ�
EOLQG�KROHV��SDUWLFXODUO\�LQ�QRQ-IHUURXV�PDWHULDOV� 
 

7$37,7(� ������� ³63´Ρ� IDVWHQHUV� DUH� SULPDULO\� XVHG� LQ� DOXPLQXP� DQG�
WKHUHIRUH� DUH� VXSSOLHG� ZLWK� &25)/(;�-µ1¶� KHDW� WUHDWPHQW� WR� PLQLPL]H�
WKH� SRWHQWLDO� RI� VWUHVV� FRUURVLRQ�� � :KHQ� XVHG� LQ� VWHHO� PDWHULDO�� 
7$37,7(��������³63´Ρ� IDVWHQHUV�FDQ�EH�RUGHUHG�ZLWK�WKH�FDVH�KDUGHQHG�
RU�&25)/(;�-µ,¶�KHDW�WUHDWPHQW�-�VHH�SDJH���IRU�GHWDLOV� 
 

7KH� VKRUW� ��� -� �ò�� SRLQW� RI� WKH� 7$37,7(� ������� ³63´Ρ� IDVWHQHU� 
LQFUHDVHV� WKH� DPRXQW� RI� IXOO� WKUHDG� HQJDJHPHQW� LQ� EOLQG� KROHV��� 
,QFUHDVLQJ� WKH� IXOO� WKUHDG�HQJDJHPHQW� LV� RIWHQ� FULWLFDO� LQ� VKDOORZ�GHSWK�
KROHV�� � ,Q� PDQ\� FDVHV� WKH� IDLOXUH� PRGH� FDQ� EH� FKDQJHG� IURP� LQWHUQDO�
QXW� WKUHDGV� VWULSSLQJ� WR� WKH� IDVWHQHU� EUHDNLQJ��ZKLFK�LV�XVXDOO\�GHVLUHG�LQ�
FDVWLQJV�� � ,Q� GHHSHU� KROHV�� WKH� VKRUWHU� ³63´� SRLQW� PD\� DOORZ� D� VKRUWHU�
IDVWHQHU��VDYLQJ�ZHLJKW�DQG�FRVW� 

127(���³63´Ρ�GHVLJQDWHV�6KRUW�3RLQW 

� 

7$37,7(�������³63´��)DVWHQHUV 



7KH� DERYH� IXOO� WKUHDG� HQJDJHPHQW� OHQJWK� VHW� WR� �[� GLDPHWHU� WR� REWDLQ� JRRG� SHUIRUPDQFH�� � 'HSHQGLQJ� RQ� FDVWLQJ� PDWHULDO� DQG� 
IDVWHQHU�KHDW�WUHDW��GHHSHU�OHQJWK�RI�HQJDJHPHQW�PD\�EH�DGYDQWDJHRXV��HVSHFLDOO\�LI�REWDLQLQJ�PD[LPXP�VFUHZ�VWUHQJWK�LV�GHVLUDEOH�
-�VKDOORZHU�GHSWKV�RI�HQJDJHPHQWV�PD\�EH�XVHG�LI�UHGXFHG�SHUIRUPDQFH�LV�DFFHSWDEOH� 

� 

5HFRPPHQGHG�SLORW�KROH�VL]HV�IRU�DOXPLQXP�RU�]LQF�DOOR\ 
GLH�FDVWLQJV�IRU�7$37,7(�������³63´��IDVWHQHUV 

7$37,7(�������³63´��)DVWHQHUV 

�)RU�VL]HV�QRW�LQ�WDEOH��FRQWDFW�(QJLQHHULQJ 

 C'Sink Depth

Lf
 Ld

1.1°

ØB

Hole
Depth

ØA  C'Sink Depth C'Sink Depth

Drilled Hole Cored Hole TAPTITE 2000 "SP"
Screw Fit

ØH

(Draft
Angle)

ØF

ØH

Screw
Clearance

Hole
Depth

Hole
Depth  Ld

6FUHZ 
6L]H 

�) 
+ROH�
'LD� 

'ULOOHG 

+ROH�'LDPHWHU�DV�&DVW (QJDJHPHQW� 
/HQJWK 

�+ 
%RVV 
'LD� 7RS��$ %RWWRP��% /I�-�)XOO�

7KUHDG 
/G�-�:LWK�
3RLQW 0D[� 0LQ� 0D[� 0LQ� 0LQ� 

0HWULF�6L]HV��PP� 
0��[����� ���� ���� ���� ���� ���� ��� ���� ���� 
0����[����� ���� ���� ���� ���� ���� ��� ���� ���� 
0��[���� ���� ���� ���� ���� ���� ��� ���� ���� 
0����[���� ���� ���� ���� ���� ���� ��� ���� ���� 
0��[���� ���� ���� ���� ���� ���� ��� ���� ���� 
0��[���� ���� ���� ���� ���� ���� ���� ����� ���� 
0��[���� ���� ���� ���� ���� ���� ���� ����� ���� 
0��[����� ���� ���� ���� ���� ���� ���� ����� ����� 
0���[���� ���� ���� ���� ���� ���� ���� ����� ����� 
0���[����� ����� ����� ����� ����� ����� ���� ����� ����� 
,QFK�6L]HV��LQ� 
��-��� ����� ����� ����� ����� ����� ����� ����� ����� 
��-��� ����� ����� ����� ����� ����� ����� ����� ����� 
��-��� ����� ����� ����� ����� ����� ����� ����� ����� 
��-��� ����� ����� ����� ����� ����� ����� ����� ����� 
���-��� ����� ����� ����� ����� ����� ����� ����� ����� 
���-��� ����� ����� ����� ����� ����� ����� ����� ����� 
���-���� ����� ����� ����� ����� ����� ����� ����� ����� 
����-��� ����� ����� ����� ����� ����� ����� ����� ����� 
�����-��� ����� ����� ����� ����� ����� ����� ����� ����� 
����-��� ����� ����� ����� ����� ����� ����� ����� ����� 
����-��� ����� ����� ����� ����� ����� ����� ����� ����� 



1RWHV� 
�� $OO�WRUTXH�YDOXHV�-�1P 
�� 3HUIRUPDQFH�ZDV�GHYHORSHG�XVLQJ�+H[�)ODQJH�
KHDG� VFUHZV�� ]LQF� SODWHG� SOXV� ZD[�� GULYHQ� 
DW� ORZ�VSHHG�XQGHU� ODERUDWRU\�FRQGLWLRQV� LQWR�
FROG� UROOHG� VWHHO� WHVW� SODWHV� ZLWK� SODLQ� IODW� 
VWHHO� ZDVKHUV� XQGHU� VFUHZ� KHDG� WR� DEVRUE�
WLJKWHQLQJ� 

�� 9DOXHV� VKRZQ� UHSUHVHQW� WKH� DERYH� FRQGLWLRQV�
RQO\�DQG�VKRXOG�QRW�EH�XVHG�LQ�OLHX�RI�SURSHU�
DSSOLFDWLRQ�WHVWLQJ���+DYLQJ�D�WKLFNHU�RU�WKLQ�
QHU� QXW�PHPEHU�� KDUGHU� RU� VRIWHU�PDWHULDO��
GLIIHUHQW�KROH��FDQ�DOO�FRQWULEXWH�WR�YDULDWLRQV�
LQ�WKH�WRUTXH�SHUIRUPDQFH�OLVWHG� 

�� 3UHYDLOLQJ� ILUVW� UHPRYDO� WRUTXH�� WKH� WRUTXH�
QHFHVVDU\� WR� UHPRYH� WKH� VFUHZ� DIWHU� WKH�
KHDG�KDV�EHHQ�XQVHDWHG��LV�DQ�LQGLFDWLRQ�RI�
7$37,7(�������VFUHZV¶�LQKHUHQW�UHVLVWDQFH�
WR� ORRVHQLQJ�XQGHU� YLEUDWLRQ�� HYHQ�ZLWKRXW�
WKH�VFUHZ�KHDG�EHLQJ�VHDWHG� 

 
��,QGLFDWHV�SUREDELOLW\�QXW�WKUHDGV�ZLOO�VWULS  
���LQGLFDWHV�SUREDELOLW\�VFUHZ�ZLOO�EUHDN� 

7$37,7(�������)DVWHQHU� 
7RUTXH�3HUIRUPDQFH�LQ�7KURXJK�+ROH 

0��-������7$37,7(�������)DVWHQHU�-����PP�6WHHO������PP�+ROH 

72548(�3(5)250$1&( 
 

7KH�WKUHDG�ERG\�OREXODWLRQ�DQG�5DGLXV�3URILOH��WKUHDG�GHVLJQ�RI�7$37,7(�������IDVWHQHUV�SURYLGHV� 
WRUTXH-WHQVLRQ�UHODWLRQVKLSV�VLPLODU�WR�WKRVH�WKDW�DUH�DFKLHYHG�XVLQJ�PDFKLQH�VFUHZV� 

�� 

7
T
��
�1
P
��
	
�7
HQ

VL
R
Q
��
N1

� 

3RLQW�SDVVHV�WKURXJK�ERWWRP�RI�KROH 

7KUHDG�)RUPLQJ�������1P 

+HDG�LV�FRPSOHWHO\�VHDWHG 

)DLOXUH�7RUTXH�������1P 

)DLOXUH�E\�EROW�EUHDNLQJ 

7\SLFDO�6HDWLQJ�7RUTXH�5DQJH�����-��1P 

� �� ����� ����� ����� ����� ����� ����� ����� ����� 

5RWDWLRQ�-�'HJUHHV 

��� 

���� 

���� 

���� 

���� 

���� 

���� 

Metric Sizes (Nm)

Screw
Size

Plate
Thickness

Hole
Size

Nearest
Drill
Size

Recommended
Assembly

Torque
1.0 2.71 #36 0.25 - 0.40 0.15 - 0.25 1.00 1.60 - 2.2*
2.0 2.77 7/64 0.30 - 0.50 0.15 - 0.25 1.00 1.70 - 2.8*
3.0 2.77 7/64 0.45 - 0.70 0.20 - 0.35 1.60 2.70 - 3.9*†
2.0 3.64 #27 0.55 - 0.75 0.25 - 0.35 1.80 3.10 - 4.2*
3.0 3.68 3.7 0.80 - 1.15 0.45 - 0.60 3.30 6.00 - 8.2*
4.0 3.70 3.7 1.10 - 1.45 0.50 - 0.70 4.30 7.70 - 11*†
2.5 4.58 #15 1.15 - 1.80 0.50 - 0.70 2.80 5.80 - 8.8*
3.5 4.64 #14 1.35 - 2.45 0.75 - 1.30 6.00 11.0 - 13.5*
5.0 4.66 4.65mm 1.80 - 2.70 0.75 - 1.30 7.00 12.0 - 15.5†
3.0 5.48 5.5mm 1.80 - 2.50 0.50 - 1.00 5.00 9.90 - 14.5*
4.5 5.55 7/32 2.90 - 4.00 0.75 - 1.30 10.0 17.5 - 23.0*
6.0 5.58 5.6mm 3.15 - 4.30 0.85 - 1.40 10.0 20.0 - 27.5*†
4.0 7.35 L 4.30 - 6.30 1.30 - 2.40 20.0 36.0 - 46.0*
6.0 7.43 7.4 4.95 - 8.50 1.85 - 3.00 28.0 47.0 - 58.0*
8.0 7.47 M 6.30 - 10.8 3.5 - 5.0 30.0 60.5 - 71.5†
5.0 9.22 9.2mm 10.0 - 13.5 4.5 - 6.0 30.0 58.0 - 70.0*
8.0 9.32 9.3mm 12.5 - 17.0 5.0 - 7.5 45.0 88.0 - 100*
10.0 9.37 U 13.5 - 20.0 6.0 - 10.0 55.0 100 - 115†
6.0 11.09 7/16 20.5 - 26.0 6.0 - 11.0 60.0 120 - 145*
9.0 11.20 7/16 22.5 - 28.0 7.5 - 13.0 65.0 125 - 150*
12.0 11.26 11.3 27.0 - 34.0 11.0 - 17.0 100 190 - 220†

MR3 x 0.5

MR4 x 0.7

Prevailing 
First

Removal 
Torque

Failure Torque
Thread 

Forming
Torque

MR5 x 0.8

MR6 x 1.0

MR8 x 1.25

MR10 x 1.5

MR12 x 1.75

7$37,7(�������)DVWHQHUV 



7KLV�FKDUW�VKRZV�D�����LQFUHDVH�
LQ�DGGLWLRQDO��DVVHPEO\��FRVWV�
UHVXOWV�LQ�DQ������LQFUHDVH�LQ�
RYHUDOO�MRLQW�FRVW�� 
 
$�����LQFUHDVH�LQ�IDVWHQHU�
�SURGXFW��FRVWV�UHVXOWV�LQ� 
RQO\�D������LQFUHDVH�LQ� 
RYHUDOO�MRLQW�FRVW� 
 
 
 
 
7KHUH�DUH�QR�FKHDS� 
RU�H[SHQVLYH�IDVWHQHUV� 
7KHUH�DUH�RQO\�HFRQRPLF�
RU�XQHFRQRPLF�PHWKRGV�RI�
MRLQLQJ� 
 
7KH�FKHDSHVW�IDVWHQHU� 
FDQ�EHFRPH�\RXU� 
PRVW�H[SHQVLYH�MRLQW� 

7$37,7(�������)DVWHQHUV�5HGXFH�WKH�&RVW�RI�$VVHPEO\ 

��0DMRU�&RVW�6DYLQJV�&RPSRQHQWV�8VLQJ�75,/2%8/$5��)DVWHQHUV 
 

· (OLPLQDWHV�WDSSLQJ�DQG�WDSSLQJ�UHODWHG�FRVWV 
· (OLPLQDWHV�FURVV�WKUHDGLQJ 

$GYDQWDJHV�RI�8VLQJ�7$37,7(�������7HFKQRORJ\ 
· 5HGXFHV�RYHUDOO�FRPSRQHQW�FRVW 
· (DVHV�DVVHPEO\�UHVXOWLQJ�LQ�OHVV�RSHUDWRU�IDWLJXH 
· 6SHHGV�XS�DVVHPEO\�WLPH 
· (OLPLQDWHV�WKH�QHHG�IRU�DGG-RQ�ORFNLQJ�GHYLFHV 
· 6XSSRUWHG�E\�WKH�FXVWRPHU¶V�IDVWHQHU�VXSSOLHUV 
· 6XSSRUWHG�E\�5(0,1&�&217,�DQG�IDVWHQHU�VXSSOLHU�SHUVRQQHO�ZRUOGZLGH 
· 3URFXUHPHQW�RI�7$37,7(�������SURGXFWV�LV�DYDLODEOH�DURXQG�WKH�ZRUOG 

6WDQGDUG�)DVWHQHU�,QVWDOODWLRQ�&RPSRQHQWV 
 

· /DERU� 
· 2YHUKHDG 
· 3UHSDUDWLRQ�RI�DVVHPEO\ 
· 'ULOOLQJ�DQG�WDSSLQJ�WKH�KROH 
· $SSOLFDWLRQ�RI�ORFNLQJ�GHYLFH�RU�DGKHVLYH 
· 'ULYLQJ�DQG�WLJKWHQLQJ�WKH�VFUHZV 

 

7+(6(�&2676�0$.(�83�7+(�%,*���  
��IDVWHQLQJ�HOHPHQWV ��IDVWHQLQJ�HOHPHQW 
��DVVHPEO\�GLUHFWLRQV ��DVVHPEO\�GLUHFWLRQ 

0DQXDO�DVVHPEO\��FRPSOH[� $XWRPDWHG�DVVHPEO\ 
��DVVHPEO\�SURFHVVHV ��DVVHPEO\�SURFHVV 

�� 
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Additional Costs: 85%

Labor

Overhead

Preparation of Assembly

Drilling & tapping the hole

Application of locking

device or adhesive

Cost of fastening

element: 15%

Reduction

General Metric Fastener TAPTITE2000®Fastener

Comparison of Total Joint Cost

7$37,7(�������)DVWHQHUV 



5(0,1&�&217, 
5HVHDUFK� (QJLQHHULQJ� 	� 0DQXIDFWXULQJ�
,QF�� �5(0,1&�� DQG� &RQWL� )DVWHQHUV� $*�
�&217,�� KDYH� VXFFHVVIXOO\� PDUNHWHG� 
7$37,7(�� IDVWHQHU� WHFKQRORJ\� 
LQWHUQDWLRQDOO\� VLQFH�������7KHLU� VXFFHVV�
KDV�EHHQ�DFFRPSOLVKHG�E\� OLFHQVLQJ�DQG�
WUDLQLQJ� OHDGLQJ� IDVWHQHU� SURGXFHUV�
ZRUOGZLGH� 
  
7KH� WHFKQLFDO� SURJUDP� LQ� WKH� 8QLWHG�
6WDWHV�LV�XQGHU�WKH�GLUHFWLRQ�RI�5(0,1&��
ORFDWHG�LQ�0LGGOHWRZQ��5KRGH�,VODQG�DQG�
LQ�RWKHU�FRXQWULHV�XQGHU�WKH�GLUHFWLRQ�RI�
&217,��VLWXDWHG�LQ�%DDU��6ZLW]HUODQG� 
  
$OWKRXJK� 5(0,1&� DQG� &217,� DUH� 
VHSDUDWH� FRUSRUDWLRQV� DQG� RSHUDWH� 
LQGHSHQGHQWO\��HDFK�LV�GHSHQGHQW�RQ�WKH�
RWKHU�IRU�FHUWDLQ�IXQFWLRQDO�DFWLYLWLHV� 
 
$9$,/$%,/,7< 
&XUUHQWO\� WKHUH� DUH� RYHU� ���� TXDOLILHG� 
VXSSOLHUV�ORFDWHG�LQ�PRUH�WKDQ����FRXQWULHV�
XWLOL]LQJ�WKH�7HFKQLFDO�.QRZ-+RZ��3DWHQWV��
7UDGHPDUNV�� DQG� (QJLQHHULQJ� DQG� 0DU�
NHWLQJ�VHUYLFHV�RI�5(0,1&�&217,��7KHVH�
SURGXFHUV� GHOLYHUHG� D� YROXPH� LQ� H[FHVV�
RI����������������SLHFHV�RI�75,/2%8/$5��
IDVWHQHUV� LQ� ������ FRPSULVLQJ� D� PL[� RI�
SURGXFWV� 
  
7KH�SURSULHWDU\�SURGXFWV�DYDLODEOH�LQ�WKH�
SURJUDP� DUH�PDUNHWHG� DQG� VROG�� QRW� DV�
IDVWHQHU� LWHPV�� EXW� UDWKHU� DV� &267� 
5('8&7,216� 72� (1'-86(56� 2)� 
$66(0%/('�352'8&76� 
  
7KH�SURSULHWDU\� IDVWHQHUV� RIIHUHG� WR� WKH�
DVVHPEOHUV�DUH�WKH�PHDQV�WR�DQ�HQG��L�H��
XVHG�WR�JHQHUDWH�FRVW�UHGXFWLRQV�ZKLOH�DW�
WKH� VDPH� WLPH� SURYLGLQJ� UHOLDEO\� WLJKW�
HQHG�MRLQWV� 

25'(5,1*�6833/< 
:KHQ� RUGHULQJ� IURP� TXDOLILHG� 
75,/2%8/$5�� IDVWHQHU� SURGXFHUV�� EH� VXUH�
LQ� DOO� FDVHV� WR� VSHFLI\� WKH� 7$37,7(� ������
EUDQG� QDPH�� WKUHDG� VL]H�� QRPLQDO� OHQJWK��
KHDG� DQG� SRLQW� VW\OH�� VWUHQJWK� JUDGH� LI� 
&25)/(;�-ৗ1¶� RU� &25)/(;�-ৗ,¶� LV� LQYROYHG���
DQ\� RWKHU� VSHFLDO� IHDWXUHV� UHTXLUHG�� ILQLVK��
DQG�RI�FRXUVH��TXDQWLW\� 
 
',6&/$,0(5�&/$86( 
7KH� YDOXHV� VKRZQ� LQ� WKLV� EURFKXUH� DUH� IRU�
JXLGDQFH� RQO\�� 7KH\� DUH� QRW� PHDQW� WR� EH�
XVHG� IRU� GHVLJQ� FULWHULD�� 7KHLU� XVH� DQG� 
UHOLDQFH�WKHUHRQ�IRU�DQ\�SXUSRVH�E\�DQ\RQH�
LV� HQWLUHO\� YROXQWDU\� DQG� DW� WKH� VROH� ULVN� RI�
WKH� XVHU�� � 5(0,1&�&217,� DUH� QRW� 
UHVSRQVLEOH� IRU� DQ\� ORVV�� FODLP�� RU� GDPDJH�
UHVXOWLQJ� IURP� WKHLU� XVH�� &RQVXOW� RXU� 
DSSOLFDWLRQ� HQJLQHHUV� RU� WKH� DSSOLFDWLRQ� 
HQJLQHHULQJ�GHSDUWPHQW�RI�RQH�RI�RXU�PDQ\�
TXDOLILHG� SURGXFHUV� IRU� \RXU� VSHFLILF� 
DSSOLFDWLRQ�GDWD� 
  
7(&+1,&$/�$66,67$1&( 
7KLV� EURFKXUH� FRQWDLQV� EDVLF� LQIRUPDWLRQ�
QHHGHG�WR�DFKLHYH�WKH�FRVW-VDYLQJV�SRWHQWLDO�
RI�7$37,7(�������IDVWHQHUV� 
  
7R� REWDLQ� IXUWKHU� DVVLVWDQFH� DQG� D� OLVW� RI�
TXDOLILHG� SURGXFHUV�� YLVLW� RXU� ZHEVLWH� DW�
ZZZ�WDSWLWH�QHW�RU�FRQWDFW� 
  
,Q�1RUWK�$PHULFD� 

5(0,1& 
7HO�� ���-���-���� 
)D[�� ���-���-���� 
(PDLO�� UHPLQF#UHPLQF�QHW 

  
,Q�(XURSH�DQG�DOO�RWKHU�FRXQWULHV� 

&217,�)DVWHQHUV�$* 
7HO�� ������������������� 
)D[��� ������������������ 
(PDLO�� FRQWL#FRQWLIDVWHQHUV�FK 

6(59,&(6 
$�VXPPDU\�RI�WKH�FDSDELOLWLHV�RI�5(0,1&�
&217,�LQ�VXSSRUW�RI�PDQXIDFWXUHUV� 
  
7HFKQLFDO�6XSSRUW 
��1HZ�3URGXFW�'HYHORSPHQW 
��5HVHDUFK�DQG�'HYHORSPHQW�5HSRUWV 
��7HFKQLFDO�0DQXDOV 
��7HFKQLFDO�5HSRUWV 
��7HFKQLFDO�,QIRUPDWLRQ�8SGDWHV 
��(QJLQHHULQJ�&RQVXOWDWLRQ 
��&RPSXWHU�$LGHG�'HVLJQ�DQG�$QDO\VLV 
��(QJLQHHULQJ�7UDLQLQJ 
��7RROLQJ�'HVLJQ�DQG�3URFXUHPHQW 
��0DQXIDFWXULQJ�*XLGDQFH 
��0DQXIDFWXULQJ�&RVW�5HGXFWLRQ 
��0HWDOOXUJLFDO�$QDO\VLV 
��(QG-8VHU�$SSOLFDWLRQ�*XLGDQFH 
��7HFKQLFDO�7UDLQLQJ�6HPLQDUV 
 
0$5.(7,1*�6833257 

,Q� DGGLWLRQ� WR� WKH� DERYH� VWDWHG� GHWDLO��
5(0,1&�&217,�DUH�SRVLWLRQHG�WR�SURYLGH� 
 

 

· $SSOLFDWLRQ�
'HILQLWLRQ 

· $SSOLFDWLRQ� 
5HSRUWV 

· 3HUIRUPDQFH�
'RFXPHQWDWLRQ 

· 6DOHV�6HPLQDUV 
· $XGLR�9LGHR�
0DWHULDOV 

· *UDSKLFV 
· &XVWRPHU�3URGXFW�
%URFKXUHV 

· 7HFKQLFDO�/LDLVRQ 
· -RLQW�&XVWRPHU�
9LVLWV 

· &RRSHUDWLYH� 
6WXGLHV 

· 7UDGHPDUN�DQG�
3DWHQW�8VH 

· &RQWUDFW� 
7HVWLQJ 

· &RQWUDFW� 
(QJLQHHULQJ 

· &RQVXOWDWLRQ�
$FWLYLWLHV 

· &RQWUDFW�-RLQW�
$QDO\VLV 

· )DVWHQHU� 
(QJLQHHULQJ 
7UDLQLQJ 

5HVHDUFK�(QJLQHHULQJ�	�0DQXIDFWXULQJ�,QF� 
���+DPPDUOXQG�:D\��7HFK�,,��0LGGOHWRZQ��5,�������86$ 

7HO�����-���-�������)D[�����-���-���� 
ZZZ�WDSWLWH�FRP���(-PDLO��UHPLQF#UHPLQF�QHW� 

&217,�)DVWHQHUV�$* 
$OELVVWUDVVH����������%DDU��=*��6ZLW]HUODQG 

7HO������������������������)D[�������������������� 
ZZZ�WDSWLWH�FRP���(-PDLO���FRQWL#FRQWLIDVWHQHUV�FK� 

7$37,7(��������75,/2%8/$5���&25)/(;���&25)/(;�-ৗ,¶��&25)/(;�-ৗ1¶�DUH�WUDGHPDUNV�OLFHQVHG�E\�5(0,1&�&217,� 
&23<5,*+7������E\�5(6($5&+�(1*,1((5,1*�	�0$18)$&785,1*�,1&� 


