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MECHANICAL PROPERTIES OF MATERIALS


METALS

                                    TEMP      CTE    DENS     E       G             MYLD    YLD      UTS     SHR               

MATERIAL      DESCRIPTION  COND     (C)       (/C)   (pci)  (psi)   (psi)   P.R.   (psi)   (psi)    (psi)   (psi)   HARDNS  Ref

------------  -----------  -----  --------  -------  -----  ------  ------  -----  ------  ------  -------  ------  ------  ---

ALUMINUM      1100         0        20-100   23.6-6  0.098  10.0+6  3.75+6  0.330            3.5K      11K      8K  HB  23    2

ALUMINUM      1100         H12      20-100   23.6-6  0.098  10.0+6  3.75+6  0.330             11K      14K      9K  HB  32    2

ALUMINUM      2014         0        20-100   22.5-6  0.101  10.8+6  4.00+6  0.330              8K      22K     15K  HB  45    1

ALUMINUM      2014         T6       20-100   22.5-6  0.101  10.6+6  4.00+6  0.330             58K      66K     40K  HB 135    1

ALUMINUM      2014         T62      20-100   22.5-6  0.101  10.8+6  4.00+6  0.330             59K      67K     41K            1

ALUMINUM      2017         T4       20-100   22.0-6  0.101  10.5+6  3.95+6  0.330             32K      55K     33K  HB 105    1

ALUMINUM      2024         T3       20-100   23.2-6  0.100  10.6+6  4.00+6  0.330             42K      64K     40K  HB 120    1

ALUMINUM      2024         T4       20-100   22.5-6  0.100  10.6+6  4.00+6  0.330             40K      62K     37K  HB 120    1

ALUMINUM      2025         T6       20-100   22.0-6  0.101  10.4+6  3.90+6  0.330             33K      52K                    1

ALUMINUM      2124         T851     20-100   22.5-6  0.100  10.4+6  4.00+6  0.330             57K      66K     38K            1

ALUMINUM      2219         T62      20-100   22.0-6  0.102  10.5+6  4.00+6  0.330             36K      54K     32K            1

ALUMINUM      2618         T61      20-100   20.9-6  0.100  10.7+6  4.10+6  0.330             42K      55K                    1

ALUMINUM      3003         0        20-100   23.2-6  0.099  10.0+6  3.75+6  0.330              5K      14K     10K  HB  28    2

ALUMINUM      3003         H18      20-100   23.2-6  0.099  10.0+6  3.75+6  0.330             25K      27K     15K  HB  40    2

ALUMINUM      3003         H112     20-100   23.2-6  0.099  10.0+6  3.75+6  0.330             10K      17K     11K            2

ALUMINUM      354 CAST     T61      20-100   20.9-6  0.098  10.6+6  4.00+6  0.330             36K      47K     33K            1

ALUMINUM      355 CAST     T51      20-100   22.3-6  0.098  10.2+6  3.80+6  0.330             22K      27K     22K            2

ALUMINUM      355 CAST     T6       20-100   21.6-6  0.098  10.3+6  3.80+6  0.330             23K      37K     26K            1

ALUMINUM      356 CAST     T7       20-100   21.4-6  0.097  10.3+6  3.85+6  0.330             21K      29K     22K  HB  90    2

ALUMINUM      356 CAST     T6       20-100   20.9-6  0.097  10.3+6  3.85+6  0.330     12K     20K      30K     25K            1

ALUMINUM      5052         0        20-100   23.8-6  0.097  10.2+6  3.80+6  0.330            9.5K      25K     16K            2

ALUMINUM      5052         H32      20-100   23.8-6  0.097  10.2+6  3.80+6  0.330             23K      31K     19K  HB  68    2

ALUMINUM      5056         H38      20-100   24.1-6  0.095  10.3+6  3.75+6  0.330             50K      60K          HB 100   12

ALUMINUM      5056         ANL      20-100   24.1-6  0.095  10.3+6  4.00+6  0.330             22K      42K          HB  65   12

ALUMINUM      6061         T4       20-100   23.0-6  0.098  10.0+6  3.80+6  0.330             16K      30K     20K            1

ALUMINUM      6061         T6,62    20-100   23.0-6  0.098  10.0+6  3.80+6  0.330             35K      42K     36K  HB  95    1

ALUMINUM      6062         0        20-100   23.4-6  0.098  10.0+6  3.75+6  0.330              5K      14K     10K            2

ALUMINUM      6062         T4       20-100   23.4-6  0.098  10.0+6  3.75+6  0.330             16K      26K     16K            2

ALUMINUM      6062         T6       20-100   23.4-6  0.098  10.0+6  3.75+6  0.330             35K      38K     24K            2

ALUMINUM      6063         T42      20-100   23.4-6  0.098  10.0+6  3.75+6  0.330             10K      17K     11K            2

ALUMINUM      6063         T5       20-100   23.4-6  0.098  10.0+6  3.75+6  0.330             16K      22K     13K  HB  60    2

ALUMINUM      6063         T6       20-100   23.4-6  0.098  10.0+6  3.75+6  0.330             25K      30K     19K  HB  73    2

ALUMINUM      6151         T6       20-100   22.5-6  0.098  10.1+6  3.85+6  0.330             37K      44K     28K            1

ALUMINUM      7075         T6       20-100   23.5-6  0.101  10.4+6  3.90+6  0.330             70K      78K     47K  HB 150    1

ALUMINUM      A356 CAST    T61      20-100   22.5-6  0.097  10.4+6  3.90+6  0.330             28K      38K     27K  HB  90    1

ALUMINUM      D712 CAST    T5       20-100   24.7-6  0.101  10.3+6  3.80+6  0.330     12K     20K      32K     27K            1

ANTIMONY      PURE                  20       10.0-6  0.239  11.3+6  2.80+6                                                    7

ARSENIC       PURE                  20        4.7-6  0.207                                                                    7

BARIUM        PURE                  20       19.0-6  0.130  1.83+6                                                            7

BERYL COPR    170 Strip    S.T.     20-100   17.8-6  0.298  18.5+6  7.30+6  0.270            130K     150K     82K            1

BERYL COPR    170 Strip    ST&CW    20-100   17.8-6  0.298  18.5+6  7.30+6  0.270            155K     180K     98K            1

BERYL COPR    172 Strip    S.T.     20-100   17.8-6  0.298  18.5+6  7.30+6  0.270            140K     165K     90K            1

BERYL COPR    172 Strip    ST&CW    20-100   17.8-6  0.298  18.5+6  7.30+6  0.270            165K     190K    104K            1

BERYLLIUM     I-220A       H.P.     20-100   11.5-6  0.066  42.5+6  20.0+6             5K     35K      45K                    3

BERYLLIUM     I-400        H.P.     20-100   11.0-6  0.066  42.5+6  20.0+6           8-9K              50K                    3
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BERYLLIUM     I-70A        H.P.     20-100   11.4-6  0.066  42.5+6  20.0+6  0.025    4.4K     25K      35K                    3

BERYLLIUM     SHAPES       H.P.     20-100   11.5-6  0.066  42.5+6  20.0+6                    27K      40K     33K            1

BERYLLIUM     SHEET        S.R.     20-100   11.5-6  0.067  42.5+6  20.0+6                    42K      65K                    1

BISMUTH       PURE                  20       13.5-6  0.354  4.60+6                                                            7

BORON         PURE                  20        8.3-6  0.083                                                                    7

BRASS Ctdg    260                   20-300   20.0-6  0.308  16.0+6  6.00+6                    15K      40K     33K  HRF 64    4

BRASS FrCt    360          1/4H     20-300   20.5-6  0.307  15.0+6  5.60+6                    45K      56K     33K  HRB 62    4

BRASS Navl    464-7        ANL      20-300   21.2-6  0.304  15.0+6  5.60+6                    30K      62K     41K  HRB 60    4

BRASS Yel     268,270               20-300   20.3-6  0.306  15.0+6  5.60+6                    15K      47K     33K  HRF 64    4

BRONZE Al     614          ANL      20-300   16.2-6  0.285  17.0+6  6.40+6  0.300             45K      82K     45K  HRB 84    4

BR0NZE Al     Bar,Forg.    S.R.     20-100   16.2-6  0.272  16.0+6  6.20+6  0.300             45K      90K     50K  HRB 91    1

BRONZE Al     CAST                  20-100   16.2-6  0.272  16.0+6  6.20+6                    40K      90K                    1

BRONZE Al     CAST         H.T.     20-300   16.2-6  0.272  16.0+6                            60K     110K                    1

BRONZE Mn     675          ANL      20-300   21.2-6  0.302  15.0+6  5.60+6                    30K      65K     42K  HR 658    4

BR0NZE Mn     CAST 867              20-100   19.8-6  0.301  15.0+6  5.60+6                    32K      78K          HRB 80    1

BRONZE Phr    510                   20-300   17.8-6  0.320  16.0+6  6.00+6  0.350             19K      47K          HR 73F    1

BRONZE Tin    CAST 905              20-100   19.8-6  0.301  15.0+6                            22K     450K          HB  75    1

CADMIUM                             20       29.8-6  0.312  10.0+6  3.50+6  0.428                                            11

CALCIUM       PURE                  20       22.0-6  0.056  2.84+6                                                            7

CERIUM                                               0.242                                                                   15

CESIUM        PURE                  20       97.0-6  0.068  0.25+6                                                            7

CHROMIUM      PURE                  20        6.0-6  0.260  27.0+6                                     12K                   12

COBALT        PURE                  21       12.3-6  0.320  28.9+6                                    137K                   12

COLUMBIUM     PURE                  20        7.1-6  0.310  12.0+6                            20K      40K                   30

COPPER                     ANL      20       16.6-6  0.321  17.0+6  5.80+6  0.355              5K      32K          HB  45    9

COPPR OHFC    101,102      ANL      20-300   17.6-6  0.323  17.0+6  6.40+6                    10K      32K     22K  HRF 40    4

DURANICKEL    301                   20-100   13.0-6  0.298  30.0+6  11.0+6  0.310             80K     125K     85K  HRC 25   11

EUROPIUM                                             0.190                                                                   15

FERRO-TIC     MS-5         A Hrd    20-90     7.7-6  0.237  41.9+6                                    277K          HRC 62    -

GADOLINIUM                 CW                        0.285  8.16+6                            39K    56.5K                   15

GADOLINIUM    CAST                                   0.285  8.16+6                          25.1K    26.4K                   15

GALLIUM       PURE                  20       18.3-6  0.213  1.42+6                                                            7

GERMANIUM     POLYCHRST             25        6.0-6  0.192  14.9+6           0.279                   10.5K                    -

GOLD          C.R. 50%              22       14.2-6  0.698  12.0+6                            30K      32K                   30

GOLD          PURE                  20       14.2-6  0.698  11.5+6  3.70+6   0.420                     18K                    9

GUNMETAL      CAST                  20               0.314                                 14-20K   30-45K          HR  50    -

HAFNIUM       PURE                  20        6.0-6  0.480  12.1+6                                     65K                   12

HASTELOY B    Ni           ANL      20-100    9.7-6  0.334  30.8+6                            45K     100K                    1

HASTELOY X    Ni                    20-100   13.5-6  0.297  29.0+6  11.0+6   0.320            45K     100K                    1

INCONEL       600          C.D.     20-100   11.3-6  0.304  30.0+6  11.0+6   0.290            90K     120K                    1

INCONEL       600          ANL      20-100   11.3-6  0.304  30.0+6  11.0+6   0.290            35K      80K     51K            1

INCONEL       625          ANL      20-100   13.0-6  0.305  29.8+6  11.8+6   0.280            60K     120K                    1

INCONEL       702          H.T.     20-100   10.8-6  0.304  31.5+6                            60K     125K                    1

INCONEL       706          H.T.     20-100   14.4-6  0.292  30.4+6  11.0+6   0.380           135K     170K                    1

INCONEL       718 CAST              22-100   12.8-6  0.297  29.6+6                           110K     125K                    1
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INCONEL       718 SHEET             22-100   12.8-6  0.297  29.4+6  11.4+6   0.290           150K     180K                    1

INDIUM        PURE                  20       33.0-6  0.264  1.52+6                                  0.388K          HB   1    7

INVAR         36%          ANL      20-100    1.3-6  0.293  21.0+6  8.10+6   0.293    24K     40K      71K          HB 132   11

INVAR         LR36         ANL      20-100    0.6-6  0.292  21.0+6  8.60+6   0.293    24K     40K    71.4K          HRB 80   11

IRIDIUM       PURE                  21        6.8-6  0.813  77.6+6                                     90K                   12

IRON                                20       11.7-6  0.284  30.4+6                                                            7

IRON,CAST     GRAY 20               20-100   10.8-6  0.250  12.0+6                                     20K          HB 120   12

IRON,CAST     GRAY 40               20-100   10.8-6  0.260  17.0+6                                     40K          HB 200   12

IRON,CAST     GRAY 60               20-100   10.8-6  0.270  20.0+6                                     60K          HB 230   12

IRON,CAST     MALLEABLE             20-100   13.5-6  0.267  27.0+6          0.170             80K     100K          HB 241   12

IRON,CAST     MALLEABLE             20-100   10.6-6  0.260  25.0+6          0.170           32.5K      50K          HB 110   12

KOVAR A                    ANL      30-450    5.0-6  0.302  20.0+6          0.317                      75K          HB 140   13

KOVAR A       TYPICAL      ANL      20        5.5-6  0.302  20.0+6          0.317           50.5K    89.7K          HB 200   13

LANTHANUM     PURE                  20               0.222  5.42+6                                                            7

LEAD          PURE                  20       29.3-6  0.410  2.60+6  0.80+6  0.430            1.3K     2.6K                    9

LITHIUM       PURE                  20       56.0-6  0.019  1.66+6                                                            7

MAGNESIUM     AM100A       F        20-100           0.065  6.50+6  2.40+6  0.350             10K      20K                    1

MAGNESIUM     AZ31B        O        20-100   25.2-6  0.064  6.50+6  2.40+6  0.350             19K      36K     23K            1

MAGNESIUM     AZ31B        H24      20-100   25.2-6  0.064  6.50+6  2.40+6  0.350             30K      40K     26K            1

MAGNESIUM     AZ61A        F        20-100   25.2-6  0.065  6.30+6  2.40+6  0.310             24K      40K     19K            1

MAGNESIUM     AZ63         F        20-100                  6.50+6  2.40+6  0.350             10K      34K     17K            1

MAGNESIUM     AZ80A        F        20-100   25.2-6  0.065  6.50+6  2.40+6  0.350             28K      43K     19K            1

MAGNESIUM     AZ81A                 20-100   26.3-6  0.065  6.50+6  2.40+6  0.350             11K      34K     17K            1

MAGNESIUM     AZ91C        T6       20-100   25.2-6  0.065  6.50+6  2.40+6  0.350             16K      34K     19K            1

MAGNESIUM     AZ92C        T6       20-100   26.3-6  0.066  6.50+6  2.40+6  0.350             18K      34K     20K            1

MAGNESIUM     EZ33A        T5       20-100   25.9-6  0.066  6.50+6  2.40+6  0.350             14K      20K                    1

MAGNESIUM     HK31A        O        20-100   27.0-6  0.065  6.50+6  2.40+6  0.350             15K      30K     22K            1

MAGNESIUM     HK31A        T6       20-100   27.0-6  0.065  6.50+6  2.40+6  0.350             13K      27K                    1

MAGNESIUM     HM21A        T8       20-100   24.1-6  0.064  6.50+6  2.40+6  0.350             21K      32K     20K            1

MAGNESIUM     HZ32A        T5       20-100   28.1-6  0.066  6.50+6  2.40+6  0.350             13K      27K                    1

MAGNESIUM     QE22A        T6       20-100   25.2-6  0.065  6.50+6  2.40+6  0.350             25K      35K     20K            1

MAGNESIUM     ZH62A        T5       20-100   23.6-6  0.067  6.50+6  2.40+6  0.350             22K      35K                    1

MAGNESIUM     ZK60A        F        20-100   25.0-6  0.066  6.50+6  2.40+6  0.350             31K      43K     22K            1

MAGNESIUM     HK31A        H24      20-100   27.0-6  0.065  6.50+6  2.40+6  0.350             24K      35K     23K            1

MANGANESE     PURE                  20       23.0-6  0.268  15.8+6                                                            7

MERCURY       PURE                  20      182.0-6  0.489                                                                    7

MOLYBDENUM    PURE                  20        4.9-6  0.368  47.7+6          0.320             80K     120K+                   7

MOLYBDENUM    TZM                   20        5.0-6  0.368  46.0+6          0.320     24K             125K                    -

MONEL         400          ANL      20       13.9-6  0.319  26.0+6  9.50+6  0.320             30K      79K                   14

MONEL         400          C.D.     21-93    13.9-6  0.319  26.0+6  9.50+6  0.320             33K      78K                    8

MONEL         400          H.R.     21-93    13.9-6  0.319  26.0+6  9.50+6  0.320             40K      84K                    8

MONEL         K 500        S.T.     20       12.8-6  0.330  25.2+6                            46K      95K                   14

MONEL         K 500        S.T.A    21-93    13.7-6  0.303  26.0+6  9.60+6  0.320            110K     150K           HB 300  10

MULTIMET      M-252                 20-200   11.2-6  0.298  31.5+6                           100K     160K                    1

MULTIMET      N-155                 20-300   15.3-6  0.300  29.2+6                            49K     100K                    1
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MUMETAL                    C.R.     20-100   12.6-6  0.307                                  32.5K      85K                    -

MUMETAL                    H.R.     20-100   12.6-6  0.307                                  21.7K      79K                    -

NEODYMIUM                                            0.252                                                                   15

NICKEL        PURE         ANL      20       12.5-6  0.322  29.2+6          0.264             15K      55K                   14

NICKEL ALLOY  ALLOY 118    S.T.     20       11.9-6  0.330  33.6+6  12.8+6  0.310             57K     125K    111K            1

NICKEL ALLOY  M-252        S.T.A    20-200   11.2-6  0.298  31.5+6                           100K     160K                    1

NICKEL ALLOY  MONEL        WRGHT    20                                                        25K      70K                    -

NICKEL ALLOY  MONEL 400    ANL      20       13.9-6  0.319  26.0+6  9.50+6  0.320             30K      79K                   14

NICKEL ALLOY  MONEL 400    C.D.     21-93    13.9-6  0.319  26.0+6  9.50+6  0.320             33K      78K                    8

NICKEL ALLOY  MONEL 400    H.R.     21-93    13.9-6  0.319  26.0+6  9.50+6  0.320             25K      70K                    8

NICKEL ALLOY  MONEL K500   S.T.     20       12.8-6  0.330  25.2+6                            46K      95K                   14

NICKEL ALLOY  MONEL K500   S.T.A    21-93    13.7-6  0.303  26.0+6  9.60+6  0.320            110K     150K           HB 300  10

NICKEL ALLOY  MUMETAL      C.R.     20-100   12.6-6  0.307                                  32.5K      85K                    -

NICKEL ALLOY  MUMETAL      H.R.     20-100   12.6-6  0.307                                  21.7K      79K                    -

NICKEL ALLOY  Ni 200       ANL      20-100   13.3-6  0.321  29.6+6  11.7+6  0.264           21.5K      67K                   12

NICKEL ALLOY  R-235        AGED     20                                                       105K     165K                   14

NICKEL ALLOY  R-235        S.T.     20                                                        60K     115K                   14

NIOBIUM       (COLUMBIUM)           20        7.4-6  0.310  15.0+6                                                           16

OSMIUM        PURE                  20        4.6-6  0.817  81.0+6                                                            7

PALINEY 7                  ANL      20       13.5-6  0.426  17.0+6                           145K     155K                    -

PALINEY 7                  AGED     20       13.5-6  0.426  17.0+6                            90K  90-120K                    -

PALLADIUM     PURE                  20       11.8-6  0.433  17.2+6  6.40+6                     5K      25K                   12

PEWTER                     ANL      20               0.263  7.70+6                                    8.6K           HB 9.5  12

PHOSPHORUS    PURE                  20      125.0-6  0.066                                                                    7

PLATINUM      C.R. 50%              22        8.9-6  0.775  25.0+6                            27K   28-32K                   30

PLATINUM      PURE         ANL      20        8.9-6  0.775  24.4+6  8.80+6  0.390                   20-24K                    7

POTASSIUM     PURE                  20       83.0-6  0.031  0.51+6                                                            7

RENE 41                             20-300   12.1-6  0.298  31.6+6    12.1  0.310            130K     170K    118K            1

RHENIUM       PURE                  21        7.0-6  0.759  75.2+6                                    337K                   12

RHODIUM       PURE                  21        8.3-6  0.449  54.9+6                                    138K                   12

RUBIDIUM      PURE                  20       90.0-6  0.055  0.34+6                                                            7

RUTHENIUM                  ANL      22        9.2-6  0.441  60.0+6                                     55K                   30

SELENIUM      PURE                  20       37.0-6  0.174                                                                    7

SILICON       PURE                  20        7.0-6  0.087  16.4+6                                                            7

SILVER        C.R. 50%              22       19.0-6  0.379  11.0+6                            44K      54K                   30

SILVER        PURE                  20       19.0-6  0.379  10.6+6  3.80+6  0.370              8K      18K                    7

SODIUM        PURE                  20       71.0-6  0.035  1.29+6                                                            7

SOLDER        20Sn-80Pb             20       26.5-6  0.368                                   3.6K     5.8K    4.7K   HB  11  12

SOLDER        50Sn-50In             20       27.1-6                                         1.63K                             -

SOLDER        50Sn-50Pb             20       23.4-6  0.324                                   4.8K     6.1K    5.9K   HB  14  12

SOLDER        60Sn-40Pb             20       24.0-6  0.312                                            7.6K    5.4K           30

SOLDER        95Sn-5Sb              20       27.0-6  0.260                                            5.5K    5.8K           30

SOLDER        96Sn-4Ag              20               0.375                                            6.5K    4.6K           30

STL ALLOY     300M         Q.T.     20-100   11.9-6  0.283  29.0+6  11.0+6  0.320            230K     280K    168K            1

STL ALLOY     4130         N        20-100   11.9-6  0.283  29.0+6  11.0+6  0.320             75K      95K     57K   HB 197   1
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STL ALLOY     4130         Q.T.      0-100   11.9-6  0.283  29.0+6  11.0+6  0.320            176K     200K    120K            1

STL ALLOY     4130         Q.T.      0-100   11.9-6  0.283  29.0+6  11.0+6  0.320            103K     125K     75K   HB 250   1

STL ALLOY     4140         ANL      20-100   12.2-6  0.283  29.0+6  11.0+6  0.320             70K      95K           HB 195   8

STL ALLOY     4140         H.T.     20-100   12.2-6  0.283  29.0+6  11.0+6  0.320            220K     260K           HB 520   8

STL ALLOY     4150         ANL      20-100   12.2-6  0.283  29.0+6  11.0+6  0.320             55K     106K           HB 197   8

STL ALLOY     4150         N        20-100   12.2-6  0.283  29.0+6  11.0+6  0.320            130K     194K           HB 375   8

STL ALLOY     4330 Si,V    Q.T.     20-100   11.9-6  0.283  29.0+6  11.0+6  0.320            186K     220K    132K            1

STL ALLOY     4335 V       Q.T.     20-100   11.9-6  0.283  29.0+6  11.0+6  0.320            190K     220K    132K            1

STL ALLOY     4340         Q.T.     20-100   11.9-6  0.283  29.0+6  11.0+6  0.320            215K     260K    156K            1

STL ALLOY     5Cr-Mo-V     Q.T.     20-100   11.0-6  0.281  30.0+6  11.0+6  0.360            200K     240K    144K            1

STL ALLOY     8630         Q.T.     21-100   11.2-6  0.283  29.8+6  11.0+6  0.320            103K     125K     75K   HB 235   1

STL ALLOY     8630         N        21-100   11.2-6  0.283  29.8+6  11.0+6  0.320             75K      95K     57K   HB 201   1

STL ALLOY     8640         C.D.     20-100   11.2-6  0.283  29.0+6  11.0+6  0.320            135K     137K           HB 277   8

STL ALLOY     988V40       Q.T.     20-100   11.9-6  0.283  29.0+6  11.0+6  0.320            230K     280K    168K            1

STL ALLOY     9Ni-4Co-.2C  Q.T.     20-100   11.7-6  0.283  28.8+6  11.1+6  0.300            180K     190K    119K            1

STL ALLOY     9Ni-4Co-.3C  Q.T.     20-100   11.7-6  0.280  28.5+6  11.0+6  0.300            190K     220K    137K            1

STL CARBON    1008         C.D.      0-100   12.6-6  0.284  30.0+6  12.6+6  0.300           41.5K      49K           HB  95   8

STL CARBON    1008         H.R.      0-100   12.6-6  0.284  30.0+6  12.6+6  0.300           24.5K      44K           HB  86   8

STL CARBON    1010         C.D.      0-100   12.2-6  0.283  30.0+6  12.6+6  0.300             44K      53K           HB 105   8

STL CARBON    1010         H.R.      0-100   12.2-6  0.283  30.0+6  12.6+6  0.300             26K      48K           HB  95   8

STL CARBON    1015         H.R.      0-100   11.9-6  0.283  30.0+6  12.6+6  0.300           27.5K      50K           HB 101   8

STL CARBON    1015         C.D.      0-100   11.9-6  0.283  30.0+6  12.6+6  0.300             47K      56K           HB 111   8

STL CARBON    1020         C.R.     20-100   11.7-6  0.283  30.0+6  12.6+6  0.300             51K      61K           HB  95   8

STL CARBON    1020         H.R.     20-100   11.7-6  0.283  30.0+6  12.6+6  0.300             30K      55K           HB  95   8

STL CARBON    1030         C.D.      0-100   12.6-6  0.284  30.0+6  12.6+6  0.300             64K      76K           HB  95   8

STL CARBON    1030         H.R.      0-100   12.6-6  0.284  30.0+6  12.6+6  0.300             38K      68K           HB  95   8

STL CARBON    1040         C.D.      0-100   11.3-6  0.283  30.0+6  12.6+6  0.300             80K      90K           HB  95   8

STL CARBON    1040         H.R.     20-100   11.3-6  0.283  30.0+6  12.6+6  0.300             42K      76K           HB  95   8

STL CARBON    1045         H.R.      0-100   11.5-6  0.283  30.0+6  12.6+6  0.300             45K      82K           HB  95   8

STL CARBON    1045         C.D.      0-100   11.5-6  0.283  30.0+6  12.6+6  0.300             77K      91K           HB  95   8

STL CARBON    1050         H.R.      0-100   11.5-6  0.283  30.0+6  12.6+6  0.300             50K      90K           HB  95   8

STL CARBON    1050         C.D.      0-100   11.5-6  0.283  30.0+6  12.6+6  0.300             84K     100K           HB  95   8

STL CARBON    1074         H.R.      0-100   11.6-6  0.283  30.0+6  12.6+6  0.300             58K     105K           HB  95   8

STL CARBON    1074         CD&SA     0-100   11.6-6  0.283  30.0+6  12.6+6  0.300             73K      94K           HB  95   8

STL CARBON    1095         CD&SA     0-100   11.0-6  0.283  30.0+6  12.6+6  0.300             76K      99K           HB  95   8

STL CARBON    1095         H.R.      0-100   11.0-6  0.283  30.0+6  12.6+6  0.300             66K     128K           HB  95   8

STL MARAG.    200          ANL      21-480   10.1-6  0.286  26.6+6          0.310             95K     140K           HRC 30   8

STL MARAG.    200          AGED     21-480   10.1-6  0.286  26.6+6          0.310            250K     264K          HRC 51    8

STL MARAG.    250          ANL      21-480   10.1-6  0.286  26.5+6          0.310             95K     140K          HRC 30    8

STL MARAG.    250          AGED     20-100   10.1-6  0.286  26.5+6          0.310            242K     252K    155K  HRC 51    1

STL MARAG.    280          AGED     20-100    9.7-6  0.286  26.5+6          0.310            270K     280K    170K            1

STL MARAG.    300          ANL      20-100   10.1-6  0.289  27.5+6          0.310            110K     150K          HRC 32    8

STL MARAG.    300          AGED     20-100   10.1-6  0.289  27.5+6          0.310            287K     294K          HRC 54    8

STL MARAG.    350          ANL      20-100   11.3-6  0.292  29.0+6          0.310            120K     165K          HRC 35    8

STL MARAG.    350          AGED     20-100   11.3-6  0.292  29.0+6          0.310            336K     342K          HRC 58    8
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STL STNLS     15-5PH       H900      0-100   10.6-6  0.283  28.5+6  11.2+6  0.283            170K     190K     97K  HRC 44    1

STL STNLS     17-4PH       H900      0-100   10.6-6  0.282  28.5+6  11.2+6  0.270            170K     190K    138K  HRC 44    1

STL STNLS     17-7PH       TH105     0-100   11.3-6  0.276  29.0+6  11.5+6  0.280            150K     180K    114K  HRC 44    1

STL STNLS     201          ANL       0-100   15.7-6  0.280  28.6+6                            55K     115K          HRB 90    6

STL STNLS     202 Bar      ANL       0-100   17.5-6  0.280  28.0+6                            40K      75K          HRB 90    6

STL STNLS     301          ANL       0-100   16.9-6  0.286  29.0+6  12.5+6                    30K      75K     50K  HRB 85    1

STL STNLS     301          1/2H      0-100   16.9-6  0.286  27.0+6  11.5+6                   110K     150K     77K  HRC 30  1,8

STL STNLS     301          H         0-100   16.9-6  0.286  27.0+6  11.0+6                   140K     185K     95K  HRC 40  1,8

STL STNLS     302          ANL       0-100   16.9-6  0.290  29.0+6  12.5+6                    40K      90K          HRB 85    6

STL STNLS     302          1/4H      0-100   16.9-6  0.290  29.0+6  12.5+6                    75K     125K          HRC 25    6

STL STNLS     302          H         0-100   16.9-6  0.290  29.0+6  12.5+6                   175K     185K                    6

STL STNLS     302B         ANL       0-100   16.2-6  0.290  28.0+6  12.5+6                    40K      95K          HRB 85    6

STL STNLS     303,303Se    ANL       0-100   16.2-6  0.290  28.0+6  12.5+6                    35K      90K          HRB 84    6

STL STNLS     303          H         0-100   16.2-6  0.290  28.0+6                           100K     180K                    6

STL STNLS     304          ANL       0-100   16.2-6  0.290  29.0+6                            35K      85K          HRB 80    6

STL STNLS     304          1/2H      0-100   16.2-6  0.290  29.0+6                           120K     150K                    6

STL STNLS     304          H         0-100   16.2-6  0.290  29.0+6                           165K     185K                    6

STL STNLS     304L         ANL       0-100   17.3-6  0.290  28.0+6                         28-45K   70-80K          HRB 79    6

STL STNLS     316          ANL       0-100   16.9-6  0.290  28.0+6                            42K      84K          HRB 79    6

STL STNLS     316          H         0-100   16.9-6  0.290  28.0+6                           125K     150K                    6

STL STNLS     316L         ANL       0-100   16.6-6  0.290  28.0+6                            42K      81K          HRB 79    6

STL STNLS     321          ANL       0-100   16.7-6  0.290  28.0+6                            35K      90K          HRB 80    6

STL STNLS     321          H         0-100   16.7-6  0.290  28.0+6                           125K     150K          HRC 35    6

STL STNLS     347          ANL       0-100   16.7-6  0.290  28.0+6                            40K      95K          HRB 85    6

STL STNLS     347          H         0-100   16.7-6  0.290  28.0+6                           125K     150K          HRC 35    6

STL STNLS     403,410      ANL       0-315    9.9-6  0.280  29.0+6                            40K      75K          HRB 82    6

STL STNLS     403,410      H1800     0-315    9.9-6  0.280  29.0+6                           145K     190K          HRC 41    6

STL STNLS     410          ANL       0-100    9.9-6  0.280  29.0+6                            35K      65K          HB 155   12

STL STNLS     416          ANL       0-315   11.0-6  0.280  29.0+6                            40K      75K          HRB 82    6

STL STNLS     416          H1800     0-315   11.0-6  0.280  29.0+6                           145K     190K          HRC 41    6

STL STNLS     420          ANL       0-315   10.8-6  0.280  29.0+6  11.7+6                    50K      90K          HRB 92    8

STL STNLS     420          H1900     0-315   10.8-6  0.280  29.0+6  11.7+6                   195K     230K          HRC 50    8

STL STNLS     430          ANL       0-100   10.4-6  0.280  29.0+6                            45K      75K          HRB 85    8

STL STNLS     430          C.D.      0-100   10.4-6  0.280  29.0+6                            70K      85K          HB 185    8

STL STNLS     440C         ANL      20-200   10.8-6  0.280  29.0+6                            65K     110K          HRB 97    8

STL STNLS     440C         H1900    20-200   10.8-6  0.280  29.0+6                    40K    275K     285K          HRC 57    8

STL STNLS     A286         S.T.A     0-100   16.5-6  0.287  29.1+6  10.4+6                    95K     140K     91K            1

STL STNLS     AM350        STC85     0-100   11.3-6  0.282  29.0+6  11.0+6  0.320            150K     185K    120K            1

STL STNLS     AM355        ANL       0-100   11.7-6  0.282  29.0+6  11.0+6  0.320            165K     190K    123K            1

STL STNLS     CUSTOM 450   H900      0-100   10.4-6  0.280  29.0+6  11.2+6  0.290            110K     180K    114K            1

STL STNLS     CUSTOM 455   H950      0-100   10.6-6  0.280  28.5+6  11.3+6  0.270            205K     220K    130K            1

STL STNLS     FERRO-TIC    A Hrd    20-90     7.7-6  0.237  41.9+6                                    277K          HRC 62    -

STL STNLS     PH13-8Mo     H950      0-100   10.6-6  0.279  28.3+6  11.0+6                   205K     221K          HRC 47    1

STL STNLS     PH14-8Mo     SRH95     0-100    9.5-6  0.278  29.0+6                           190K     220K                    1

STL STNLS     PH15-7Mo     TH105     0-100   11.0-6  0.277  29.0+6  11.4+6  0.280            165K     185K    120K  HRB 90    1
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STRONTIUM     PURE                  20       23.0-6  0.094                                                                    7

SUPERALLOY    D979         ANL      20-100   13.7-6  0.296  30.0+6  11.6+6                    76K     150K    100K           14

SUPERALLOY    D979         AGED     20-100   13.7-6  0.296  30.0+6  11.6+6                   146K     204K                   12

SUPERALLOY    HASTELOYB    ANL      20-100    9.7-6  0.334  30.8+6                            45K     100K                    1

SUPERALLOY    HASTELOYX             20-100   13.5-6  0.297  29.0+6  11.0+6  0.320             45K     100K                    1

SUPERALLOY    HAYNES 25    S.T.     20-300   13.0-6  0.330  34.2+6                            55K     130K     94K           14

SUPERALLOY    INCONL600    ANL      20-100   11.3-6  0.304  30.0+6  11.0+6  0.290             35K      80K     51K            1

SUPERALLOY    INCONL600    C.D.     20-100   11.3-6  0.304  30.0+6  11.0+6  0.290             90K     120K                    1

SUPERALLOY    INCONL625    ANL      20-100   13.0-6  0.305  29.8+6  11.8+6  0.280             60K     120K                    1

SUPERALLOY    INCONL702    H.T.     20-100   10.8-6  0.304  31.5+6                            60K     125K                    1

SUPERALLOY    INCONL706    H.T.     20-100   14.4-6  0.292  30.4+6  11.0+6  0.380            135K     170K                    1

SUPERALLOY    INCONL718    CAST     22-100   12.8-6  0.297  29.6+6                           110K     125K                    1

SUPERALLOY    L-605        S.T.     20-300   13.0-6  0.330  34.2+6                            55K     130K     94K           14

SUPERALLOY    M-252        S.T.A    20-200   11.2-6  0.298  31.5+6                           100K     160K                    1

SUPERALLOY    M-155        S.T.     20-300   15.3-6  0.300  29.2+6                            49K     100K                    1

SUPERALLOY    RENE 41               20-300   12.1-6  0.298  31.6+6  12.1+6  0.310            130K     170K    118K            1

SUPERALLOY    UDIMET 500   S.T.     20-300   12.4-6  0.290  31.0+6                           120K     185K    120K            1

SUPERALLOY    WASPALOY     H.T.     20-100   12.2-6  0.296  30.6+6                           115K     175K                    1

TANTALUM      PURE                  20        6.6-6  0.600  27.0+6                            35K  50-145K                    7

TELLURIUM     PURE                  20       16.8-6  0.225   6.0+6                                                            7

TERBIUM                                              0.060                                                                   15

THALLIUM      PURE                  20       28.0-6  0.428  28.0+6                                                            7

THORIUM       PURE                  20       12.0-6  0.420  11.3+6          0.270             21K      32K                    7

TIN           PURE                  20       23.0-6  0.263  7.86+6   2.8+6                                                    7

TITANIUM      PURE         ANL       0-100    9.6-6  0.163  15.5+6   6.5+6                 40-70K    50-80K                   1

TITANIUM      13V11Cr3A    ANL       0-100    9.0-6  0.174  14.5+6   6.2+6                   120K      125K    92K  HRC 32    1

TITANIUM      13V11Cr3A    S.T.A     0-100    9.0-6  0.174  15.5+6   6.2+6                   160K      170K   105K  HRC 32    1

TITANIUM      4Al-3Mo1V    ANL       0-100    9.0-6  0.163  15.5+6                           115K      125K         HRC 30    1

TITANIUM      4Al-3Mo1V    S.T.A     0-100    9.0-6  0.163  15.5+6                           145K      175K   101K  HRC 30    1

TITANIUM      5Al-2.5Sn    ANL       0-100    9.4-6  0.162  15.5+6   6.5+6                   113K      120K    75K  HRC 36    1

TITANIUM      6Al2Sn4Zr2Mo ANL       0-100    8.1-6  0.164                                   120K      130K                  16

TITANIUM      6Al-4V       ANL       0-100    9.5-6  0.160  16.0+6   6.2+6  0.310      80K   120K      130K    76K  HRC 30    1

TITANIUM      6Al-4V       S.T.A     0-100    9.5-6  0.160  16.0+6   6.2+6  0.310            150K      160K         HRC 30    1

TITANIUM      6Al-6V2Sn    ANL       0-100    9.0-6  0.164  17.0+6   6.5+6  0.320            140K      150K                   1

TITANIUM      6Al-6V2Sn    S.T.A     0-100    9.0-6  0.164  17.0+6   6.5+6  0.320            160K      170K                   1

TITANIUM      7Al-4Mo      ANL       0-100    9.0-6  0.162  16.2+6   6.1+6  0.320            135K      145K         HRC 32    1

TITANIUM      7Al-4Mo      S.T.A     0-100    9.0-6  0.162  16.9+6   6.4+6  0.320            160K      170K         HRC 32    1

TITANIUM      8Al-1Mo1V    ANL       0-100    8.5-6  0.158  17.5+6   6.7+6  0.320            135K      145K    91K            1 

TITANIUM      Ti-679       ANL       0-100           0.174  16.5+6                           130K      140K                   1

TITANIUM      Ti-8Mo       ANL       0-100    8.5-6  0.171  15.5+6                           110K      125K    87K            1 

TUNGSTEN      PURE                  20        4.5-6  0.698  52.0+6  19.6+6  0.280            220K      430K                  12

UDIMET        500          S.T.     20-300   12.4-6  0.200  31.0+6                           120K      185K   120K            1 

URANIUM       PURE                  20               0.678  19.0+6                                                            7

VANADIUM      PURE                  21        8.3-6  0.221  21.5+6   6.7+6                              78K                  12

WASPALOY                   H.T.     20-100   12.2-6  0.296  30.6+6                           115K      175K                   1 
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MATERIAL      DESCRIPTION  COND     (C)       (/C)   (pci)  (psi)   (psi)   P.R.    (psi)   (psi)   (psi)   (psi)   HARDNS  Ref

------------  -----------  -----  --------  -------  -----  ------  ------  -----  ------  ------  -------  ------  ------  ---

YTTRIUM       PURE                  20               0.199                                                                    7

ZINC          PURE         H.R.     20       39.7-6  0.258  15.0+6   6.0+6                            19.5K         HB  38   12

ZIRCONIUM     PURE                  20        5.5-6  0.236  12.0+6                            45K       49K                  12
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MECHANICAL PROPERTIES OF MATERIALS


METALS
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ABREVIATIONS:



ANL
annealed



A.C.     air cooled



C.D.
cold drawn



CD&SA
cold drawn spheroidized annealed



C.R.
cold rolled



H.P.
hot pressed



H.T.
heat treated



N
normalized



O.Q.
oil quenched



Q.T.
quenched and tempered



S.R.
stress relieved



S.T.
solution treated



S.T.A 
solution treated and aged



ST&CW
solution treated and cold worked



W.Q.
water quenched



1/4H
quarter hare



1/2H
half hard



H
full hard
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MECHANICAL PROPERTIES OF MATERIALS


OPTICAL GLASSES AND CERAMICS

                                           TEMP     CTE    DENS     E       G             YLD       ULT      Cp      K

MATERIAL                                   (C)      (/C)   (pci)  (psi)   (psi)   P.R.   (psi)     (psi)  (J/g-K) (W/mK) Ref

----------------------------------------  -------  ------  -----  ------  ------  -----  -------  --------  -----  -----  ---

ALUMINA (dense sintered)                  21-1100   7.6-6  0.135  50.0+6                  46K fl   >340K c                 30

ALUMINA AL2O3 (96%)                       25        6.0-6  0.134  44.0+6  18.0+6                     28K    0.21   0.059   23

ALUMINA AL2O3 (99.5%)                     25        7.1-6  0.140  54.0+6  22.0+6  0.22               38K    0.21   0.085   23

ALUMINA AL203 (99.9%)                     25        6.5-6  0.144  57.0+6  23.5+6  0.22               30K    0.21   0.095   23

AMTIR GeAsSe (Amorphous Mat'l inc.)                13.0-6  0.159  3.20+6   1.3+6  0.27              2.5K    0.293  0.0025  40

ARSENIC SELENIUM Se(As)                            34.0-6  0.192                                    1.5K           0.0014  21

ARSENIC TRISULFIDE GLASS As2S3            33-165   24.6-6  0.115  2.30+6  0.94+6                     24K           0.0017  21

BARIUM FLOURIDE BaF2 (single crystal)      0-30    18.4-6  0.174  7.70+6                  39K        39K           0.117   21

BARIUM TITANATE BaTiO3 (single crystal)   10-70    19.0-6  0.213  4.90+6  18.3+6                            0.32   0.013   21

BERYLLIA BeO (96%)                                 8.65-6  0.102  42.0+6          0.30               20K           2.1     26

BERYLLIA BeO (99.5%)                               8.47-6  0.103  45.0+6                             20K           2.1     26

BaSF 8 GLASS (Ohara)                     -30-70     7.4-6  0.143  12.4+6  4.87+6  0.280                                    29

BK 7 GLASS (Schott)                      -30-70     7.1-6  0.091  11.7+6  4.89+6  0.208             2.4K                   25

BORON CARBIDE (hot pressed)               21-1100  5.76-6  0.087  65.0+6                  44K fl    420K c                 30

BORON NITRIDE (hot pressed)               21-1100  7.74-6  0.076  7.00+6                             40K c                 30

CADMIUM SULFIDE CdS (single crystal)      27-70     4.2-6  0.174  6.45+6  21.6+6                                   0.159   21

CADMIUM TELLURIDE CdTe (single crystal)   50        4.5-6  0.224  11.0+6                             850           0.063   21

CALCITE CaCO3 (single crysstal)            0       25.0-6  0.098  10.5+6                                    0.85   0.055   21

CALCIUM ALUMINATE GLASS                   25        8.3-6  0.100  15.0+6   5.9+6                            0.75   0.013   21

CALCIUM FLOURIDE CaF2 (single crystal)    20-60    24.0-6  0.115  11.0+6   4.9+6          5.3K      5.3K    0.854  0.097   21

CERVIT GLASS (Owen's C101)                25       0.03-6  0.090  13.4+6  5.34+6  0.252   1.5K+     8.8K    0.91   0.0145   -

CESIUM BROMIDE CsBr (single crystal)      20       47.9-6  0.160   2.3+6   1.1+6          1.2K     2.39K    0.264  0.0096  21

CESIUM CLORIDE CsCl                       20       49.5-6  0.144                                                            -

CESIUM IODIDE CsI (single crystal)        20       50.0-6  0.163  .769+6   0.9+6           810              0.20   0.011   21

CLEARTRAN ZnS (CVD Inc.)                           7.85-6  0.148  10.8+6                              9K+   0.469  0.167   40

DIAMOND C                                 23       1.38-6  0.127  137.+6   5.0+6                            0.512  2.71+1  21

F 5  GLASS (Ohara)                       -30-70     8.8-6  0.125  8.59+6  3.34+6  0.221                                    29

FK 5 GLASS (Ohara)                       -30-70     9.2-6  0.088  8.59+6  3.47+6  0.235                                    29

FOTOCERAM (Corning)                       25-300   10.3-6  0.087  12.6+6   5.3+6  0.19      3K+    21.5K    0.210  0.0255  40

FOTOFORM GLASS (Corning)                  25-300    8.4-6  0.085  11.1+6  4.56+6  0.22    1.8K+    8.69K    0.210  0.0075  40

FOTOFORM OPAL (Corning)                   25-300    8.9-6  0.086  12.0+6  4.96+6  0.21    1.5K+    12.1K    0.210  0.0155  40

FUSED SILICA SiO2 (Corning 7948)          25       0.55-6  0.079  10.6+6  4.49+6  0.167   1.5K+     7.2K    0.92   0.014   21

GALLIUM ANTIMONIDE GaSb                                           9.19+6  6.28+6                                           21

GALLIUM ARSENIDE GaAs (polycrystalline)   25        5.7-6  0.192                                   10.4K                   21

GERMANIUM Ge (single crystal)             25        5.5-6  0.192  14.9+6  9.73+6                            0.31   0.586   21

GERMANIUM Ge (polycrystalline)            25        5.5-6  0.192  14.9+6  9.73+6  0.279            10.5K    0.31   0.586   21

GLASS (Aluminosilicate, Corning 1720)      0-300    4.2-6  0.091  12.7+6          0.25                                     24

GLASS (Borosilicate crown)                22        9.0-6                                                   0.71   0.014   24   

GLASS (Borosilicate, Corning 7052)        25        5.3-6  0.082   8.2+6   3.4+6  0.22    1.0K+             0.71   0.014   24

GLASS (Borosilicate, Corning 7740)        25        3.3-6  0.081   9.1+6          0.20                      0.71   0.014   24

GLASS (Soda lime, Corning 0080)            0-300    9.3-6  0.089  10.0+6          0.24                                     24

GLASS (96% Silica, Corning 7900)          20        0.8-6  0.079  10.0+6          0.19                1K+                  24

GLASS BONDED MICA                         21-1100  11.2-6  0.130   6.0+6                   10K fl    27K c                 30

GLASS (Potash lead, Corning 8161)         20        9.0-6  0.144   7.8+6          0.24                                     24

INDIUM ANTIMONIDE InSb (single crystal)   20-60     4.9-6  0.209  6.21+6  4.45+6                                           21
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MECHANICAL PROPERTIES OF MATERIALS


OPTICAL GLASSES AND CERAMICS

                                           TEMP     CTE    DENS     E       G             YLD       ULT      Cp      K

MATERIAL                                   (C)      (/C)   (pci)  (psi)   (psi)   P.R.   (psi)     (psi)  (J/g-K)  (W/mK) Ref

----------------------------------------  -------  ------  -----  ------  ------  -----  -------  --------  -----  -----  ---

INDIUM ARSENIDE InAs                                5.3-6  0.284                                                           21

IRTRAN1 MgF2 (Kodak)                      25       10.5-6  0.115  16.0+6                            21.8K   0.92   0.031   27

IRTRAN2 ZnS  (Kodak)                      25        6.8-6  0.148  14.0+6                            14.1K          0.155   27

IRTRAN3 CaF2 (Kodak)                      25       18.8-6  0.115  14.3+6                             5.3K          0.079   27

IRTRAN4 ZnSe (Kodak)                      25       7.35-6  0.190  10.3+6                             7.5K   0.33   0.43    27

IRTRAN5 MgO (Kodak)                       25       10.3-6  0.129  48.2+6                            19.2K          0.43    27

IRTRAN6 CdTe (Kodak)                      25        5.3-6  0.211   5.3+6                             4.5K   0.188  0.042   27

KaFS 4 Glass (Ohara)                     -30-70     5.3-6  0.117  8.77+6  3.44+6  0.275                                    29  

KRS 5 (Thallium Bromide-Iodide TlBr-TlI)  20-60    58.0-6  0.266   2.3+6  0.84+6          3.8K      18.1K          0.0054  21

KRS 6 (Thallium Bromide-Chloride)         20               0.260   3.0+6  1.23+6         3.05K      18.1K   0.202  0.007   21

LaF 3 Glass (Schott)                     -30-70     7.6-6  0.150  13.7+6  5.02+6  0.286                                    25

LaK 8 Glass (Schott)                     -30-70     5.6-6  0.137  16.6+6  6.46+6  0.289                     0.603  2.18    25

LaSF015 Glass (Ohara)                    -30-70     6.0-6  0.165  18.1+6  8.09+6  0.295                                    29

LEAD SELENIDE PbSe                        10       18.4-6  0.292                                                   0.042   21

LEAD TELLURIDE PbTe                       10       9.02-6  0.295                                                   0.05    21

LITHIUM FLOURIDE LiF (single crystal)     10       37.0-6  0.095   9.4+6   8.0+6         1.62+6    2.00+6   1.56   0.113   21

MAGNESIUM FLOURIDE MgF2 (single crystal)           18.8-6  0.115                                                           21

MAGNESIUM OXIDE MgO (single crystal)      20       13.8-6  0.129  36.1+6  22.4+6                            0.875  0.25    21

MERCURY CADMIUM TELLURIDE HgCdTe          25        4.6-6  0.240   7.5+6                                                    -

POTASSIUM BROMIDE KBr (single crystal)    20-60    43.0-6  0.100   3.9+6  .737+6            160       480   0.435  0.029   21

POTASSIUM CHLORIDE KCl (single crystal)   20-60    36.0-6  0.072  4.57+6  .986+6            330       640   0.678  0.065   21

POTASSIUM FLOURIDE KF                     20       32.0-6  0.090                                                            -

POTASSIUM IODIDE KI (single crystal)      40       42.6-6  0.113  4.57+6   0.9+6                            0.314  0.021   21

PSK 02 Glass (Ohara)                     -30-70    10.2-6  0.133  10.3+6  4.02+6  0.288                                    29

PYREX (Borosilicate glass, Corning 7748)  25        3.5-6  0.081   9.1+6          0.280                     0.71   0.014   24

QUARTZ Crystal SiO2                        0-80    7.97-6  0.096  11.1+6                                    0.787  0.014   21

RAYTRAN ZnS (Raytheon)                    20-500   7.85-6  0.147  10.8+6                              15K   0.469  0.167   28

RAYTRAN ZnSe (Raytheon)                   20-170   7.57-6  0.190  9.75+6          0.28               7.5K   0.34   0.18    28

SAPHIRE Al2O3                             25      5-6.7-6  0.144  50.0+6  21.5+6                      65K   0.753  0.25    21

SELENIUM Se (amorphous)                            34.0-6  0.154                                                   0.013   21

SF L6 Glass (Ohara)                      -30-70     9.1-6  0.122  13.4+6  5.33+6  0.261                                    29

SF 8  Glass (Schott)                     -30-70     8.2-6  0.152  8.12+6          0.233                                    25

SF 10 Glass (Schott)                     -30-70     7.5-6  0.155  9.28+6          0.232                                    25

SF 11 Glass (Schott)                     -30-70     6.1-6  0.171  9.57+6          0.237                                    25

SILICON CARBIDE (hot pressed)             21-1100  4.86-6         62.0+6                 110K f      500K c                30

SILICON CARBIDE (pressureless sintered)   21-1100  9.58-6         58.9+6                66.6K fl     565K c                30

SILICON CARBIDE (recrystalized)           21-1100  4.86-6         35.0+6               16-65K f      100K c                30

SILICON NITRIDE (hot pressed)             21-1100  3.06-6         45.0+6                 130K f      500K c                30

SILICON NITRIDE (reaction bonded)         21-1100  3.06-6         25.0+6                  30K fl     100K c                30

SILICON Si (single crystal)               25        4.2-6  0.084  19.0+6  11.6+6                            0.703  1.29    21

SILVER BROMIDE AgBr                       20       30.0-6  0.234                                                            -

SILVER CHLORIDE AgCl (single crystal)     20-60    30.0-6  0.200   2.9+6  1.03+6         3.8K               0.355  0.0115  21

SK 7 Glass (Ohara)                       -30-70     6.5-6  0.127  11.6+6  4.60+6  0.264                                    29

SODIUM BROMIDE NaBr                       20       39.0-6  0.116                                                            -

SODIUM CHLORIDE NaCl                       0-200   44.0-6  0.078   5.8+6  1.83+6          350         570   0.854  0.065   21
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MECHANICAL PROPERTIES OF MATERIALS


OPTICAL GLASSES AND CERAMICS

                                           TEMP     CTE    DENS     E       G             YLD       ULT      Cp      K

MATERIAL                                   (C)      (/C)   (pci)  (psi)   (psi)   P.R.   (psi)     (psi)  (J/g-K) (W/mK) Ref

----------------------------------------  -------  ------  -----  ------  ------  -----  -------  --------  -----  -----  ---

SODIUM FLOURIDE NaF (single crystal)      20       36.0-6  0.101                                            1.09           21

SODIUM IODIDE NaI                         20       43.0-6  0.132                                                            -

SODIUM NITRATE NaNO3 (single crystal)      0       11.5-6  0.082  11.8+6  3.09+6                            1.03           21

SPINEL MgO 3.5Al2O3 (single crystal)      40        5.9-6  0.130  35.0+6  15.9+6  0.261   23K                      0.138   21

SSK 2 Glass (Ohara)                      -30-70     6.6-6  0.133  11.0+6  4.36+6  0.265                                    29

SSK 8 Glass (Ohara)                      -30-70     8.4-6  0.117  11.4+6  4.55+6  0.262                                    29

STRONTIUM FLOURIDE SrF2                                    0.153                                                            -

STRONTIUM TITANTRATE SrTiO3               25        9.4-6  0.185                                                           21

TELLURIUM Te                              40      16.75-6  0.225                                            8.0    0.063   21

THALLIUM BROMIDE CHLORIDE TlBr-TlCl(KRS6) 20               0.260   3.8+6  1.23+6         3.05K              0.202  0.007   21

THALLIUM BROMIDE TlBr (single crystal)    20       51.0-6  0.269  4.28+6   1.1+6                            0.188  0.0059  21

THALLIUM BROMIDE-IODIDE TlBr-TlI (KRS5)   20-60    58.0-6  0.266   2.3+6  0.84+6          3.8K      18.1K          0.0054  21

THALLIUM CHLORIDE TlCl (single crystal)   20-60    53.0-6  0.253   4.6+6   1.1+6                            0.22   0.0075  21

TITANIUM DIOXIDE TiO2 (single crystal)    25        8.0-6  0.153                                            0.71   0.125   21

ULE GLASS (Corning 7971)                  25       0.03-6  0.079  9.78+6  4.19+6  0.176   1.5K+      7.2K   0.766  0.013    -

ZERODUR (Schott)                           0-50    0.10-6  0.091  13.2+6   5.3+6  0.240            13.517K  0.821          25

ZINC SELENIDE ZnSe (Polycrystalline)      20       7.57-6  0.190  9.75+6          0.280             8.0K    0.34   0.18    21

ZINC SULFIDE ZnS (CVD)                    20       7.85-6  0.147  10.8+6                           15.0K    0.469  0.167   21
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MECHANICAL PROPERTIES OF MATERIALS


OPTICAL GLASSES AND CERAMICS
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MECHANICAL PROPERTIES OF MATERIALS


PLASTICS

                                                DENS     CTE        E      Flx Mod  Ten Str  Flx Str   Com Str    Impact       

MATERIAL            TYPE/DESCRIPTION           (pci)     (/C)     (psi)     (psi)    (psi)    (psi)     (psi)   (ft-lb/in)  Ref

------------------  -------------------------  ------  --------  --------  -------  -------  -------  ---------  ---------  ---

ABS                 Expandable                 0.025      8.8-5   1-2.5+5  1.4-3+5   3-4.0K   3-8.0K                         30

ABS                 Heat Resistant             0.038      7.9-5   35-42+4  35-42+4   7-8.0K   11-12K    9.3-11K   2.0-4.0    31

ABS                 High Impact                0.037     9.54-5     3.3+5    3.4+5     6.0K    10.5K                6.5      30

ABS                 Low Gloss                            10.6-5   3-3.6+5    2.6+5     4.3K     7.7K              3.0-6.0    30

ABS                 Low Temp Impact            0.037      9.9-5   2-3.1+5  2-3.2+5   4-6.0K   5-8.0K              6.0-10.0   31

ABS                 Medium Impact              0.038      7.2-5     3.6+5    3.7+5     6.3K     9.9K      10.5K   2.0-4.0    31

ABS                 Molding Gr. General        0.038     30.8-5     3.2+5              6.4K    10.0K              3.0-5.0    30

ABS                 Plating                    0.0383     9.0-5   3-3.8+5  3-3.8+5   5-6.6K  9-11.5K                5.7      30

ABS                 Sheet Extrusion Grade      0.037     33.7-5     2.4+5              5.0K     7.5K              5.0-7.0    30

ABS                 Transparent                0.0386    8.28-6     2.9+5    3.0+5     5.6K    9.95K       7.0K     5.3      31

ABS                 Very High Impact           0.037      9.9-5   2-3.1+5  2-3.4+5     4.5K  6-11.5K              5.0-7.0    31

ABS/POLYURETHANE    Polyurethane Alloy         0.038     20.9-5   1-1.8+5  1-1.7+5    3.15K  2-5.50K     3-4.8K   9.7-12.0   31

ABS/PVC Alloy       Rigid Alloy                0.0437    8.28-5     2.9+5  3-4.3+5     6.5K     9.0K       7.4K   2.0-13.0   31

ACETALS             Copolymer                  0.051     15.3-5     4.1+5   3.75+5     8.8K    13.0K                1.3      30

ACETALS             Homopolymer,Std            0.051      8.1-5     5.2+5    4.1+5    10.0K    14.1K       5.2K     1.4      31

ACRYLIC             Grades 5,6,8 (molded)      0.0428     6.3-5     4.0+5    4.0+5    10.0K    15.0K      15.0K   0.2-0.4    31

ACRYLIC             Hi Impact Grade (molded)   0.041      9.8-5     2.8+5    3.2+5     5.5K     8.7K       7.3K   0.8-2.3    31

ACRYLIC             Implex A (molded)          0.040     10.1-5    2.25+5              5.6K     8.5K                2.3      30

ACRYLIC             PLEXIGLAS DR,DRM           0.042                2.2+5              5.4K     7.0K       6.0K     1.2      35

ACRYLIC             PLEXIGLAS V Series         0.043                4.3+5            10-11K   14-16K     15-17K     0.4      35

ACRYLIC             PLEXIGLAS VM               0.043                4.1+5              9.6K    15.0K      14.5K     0.4      35

ACRYLIC             PLEXIGLAS VS               0.043                3.8+5              8.7K    14.0K      14.0K     0.4      35

ACRYLIC             Plexiglass G (sheet)       0.043     7.02-5     4.5+5             10.5K    16.0K                0.4      30

ACRYLIC             Std Molding Grade          0.043     6.48-5     4.3+5    4.5+5    10.5K    16.0K                0.4      30

ACRYLIC/PVC         PVC Alloy                  0.047      7.2-5     3.4+5    3.5+5   5-6.8K    10.0K       8.4K   1.5-15.0   31

ALKYDS              ALLYL DIGLYCOL CAREN       0.0477    10.8-5     3.0+5    3.0+5     5.0K               22.5K   0.2-0.4    31

ALKYDS              Glass Reinforced           0.074      3.6-5   20-25+5  22-28+5   5-9.0K   12-17K     24-30K   8.0-12.0   31

ALKYDS              Granular                   0.080      3.6-5   24-29+5  22-27+5     3.0K     7.0K      16.0K     0.3      31

ALKYDS              Mineral Filled             0.070    3.6-9-5    5-30+5   20.0+5   3-9.0K    6-17K              0.3-0.5    30

ALKYDS              Putty                      0.076      3.6-5     2.3+5              4.0K     8.0K      20.0K  0.25-0.35   31

ALKYDS              Rope, General Purpose      0.079      3.6-5    19.5+5  22-27+5     7.0K    19.0K      28.0K     2.2      31

ALLYLICS (DAIP)     DIALLYL ISOPHTHALATE       0.046                5.0+5              4.3K     7.4K              0.2-0.3    30

ALLYLICS (DAP)      Arc-track resistant        0.067    41-49-5             19.0+5    7-10K    24.0K                3.5      30

ALLYLICS (DAP)      DIALLYL PHTHALATE          0.046                5.0+5                       7.0K              0.2-0.3    30

ALLYLICS (DAP)      Long Glass                 0.058    2-5.0-5             13.0+5    10.0K    16.0K                6.0      30

ALLYLICS (DAP)      Polyester                  0.051                         6.4+5     5.0K    11.0K              4.5-12.0   30

ALLYLICS (DAP)      Short Glass                0.061    2-5.0-5             12.0+5     8.0K    16.0K                0.8      30

AMINOS              UREA,ALPHA CELLULOSE       0.054      9.0-5     1.4+6   1.45+6     5.5K   11-18K              0.2-0.3    30

AMINOS, MELAMINE    ALPHA CELLULOSE            0.054     12.5-5     1.3+6    1.1+6    6-13K   10-15K                0.3      30

AMINOS, MELAMINE    Asbestos                   0.064     10.0-5     1.8+6    1.8+6     5.5K  7.4-10K              0.3-0.4    30

AMINOS, MELAMINE    Glass Fiber                0.071      6.0-5     2.4+6    2.4+6  5.9-10K   13-24K              0.5-0.8    30

AMINOS, MELAMINE    Rag                        0.054      8.9-5     1.4+6              8.0K    12.0K              0.6-0.9    30

AMINOS, MELAMINE    Unfilled                   0.053     14.0-5     1.0+6                       9.5K                0.1      30

CELLULOSE           ACETATE                    0.046     21.6-5   0.6-4+5   1-3.6+5  3-8.0K  3.5-11K              1.1-6.8    31

CELLULOSE           ACETATE BUTYRATE           0.043     13.5-5   0.5-2+5   0.7-2+5  3-6.9K   2.5-9K              3.0-10.0   31
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CELLULOSE           ACETATE PROPIONATE         0.044     13.5-5   0.6-2+5   1-1.8+5  4-6.5K   5.6-8K              0.5-11.5   30

CELLULOSE           ETHYL                      0.040      9.0-5     2.5+6            3-4.8K   5-6.8K              3.0-8.0    30

DELRIN (ACETAL)     100,500,900                0.0513    10.4-5     4.5+5    4.1+5    10.0K    14.1K       5.2K     1.4      33

DELRIN (ACETAL)     570 High Stiffness         0.0563   3.6-8-5     9.0+5    7.3+5     8.5K    10.7K       5.2K     0.8      33

DIALLYL PHTHALTS    Asbestos Filled            0.062      7.2-5    12.0+5    8-10K   4-6.5K    8-10K     18-25K   0.3-0.5    31

DIALLYL PHTHALTS    Dacron Filled              0.055     9.36-5            9-11.5K     5.0K  9-11.5K     20-30K   1.7-4.5    31

DIALLYL PHTHALTS    Glass 30% Filled           0.061    2-4.0-5             15.0+5     9.5K    15.0K     25-32K   0.6-15.0   32

DIALLYL PHTHALTS    Orlon Filled               0.048      9.0-5     6.0+5  7.0-10K 4.5-6.0K  7.5-10K     20-25K   0.5-1.2    31

EPOXIES             ABLESTIC 642-1                       5.33-5     4.0+5             12.0K  2.8K LS                         40

EPOXIES             Bacon Ind. FA-14           0.041      6.1-5                     2.6K LS     8.6K              Shr D 85   40

EPOXIES             Bacon Ind. LCA-4           0.066     3.06-5     4.0+5          2.25K LS                       Shr D 90   40

EPOXIES             Cast Flx (BISPHENOL A)     0.042      6.3-5   1-2.5+5  1-3.9+5   1-4.8K  1.2-13K              0.3-2.0    31

EPOXIES             Cast Rigid (BISPHENOL A)   0.0415    5.94-5     4.5+5    4.9+5     9.5K    14.0K      16.5K   0.2-0.5    31

EPOXIES             Cast SILICA Filled         0.065  2.9-9.9-5                     7-13.0K    8-14K              0.3-0.5    30

EPOXIES             Cast Unfilled              0.045  2.1-9.9-5                     4-13.0K   13-21K              0.2-1.0    30

EPOXIES             Em&Cmng Stycast 2850FT     0.083      2.9-5   1.1+6 c    2.0+8     8.4K    13.3K      16.5K     0.3      40

EPOXIES             Em&Cmng Eccobond 285                  2.7-5                     2.1K LS    15.0K                         40

EPOXIES             Em&Cmng Eccobond 55        0.087      3.3-5                     1.7K LS    14.5K                         40

EPOXIES             Em&Cmng Stycast 3050       0.056      4.0-5                        5.5K               12.0K     0.32     40

EPOXIES             EPO-TEK 353ND (Epoxy Tech)           1.28-5                     1.1K LS    10.6K      20.2K              40

EPOXIES             EPO-TEK 377                          1.74-5     3.0+6              9.7K  2.7K LS      23.0K              40

EPOXIES             EPO-TEK 301                0.034      4.2-5                     1.7K LS                                  40

EPOXIES             Hysol EA9389                                    3.8+5          4.75K LS                       Shr D 75   40

EPOXIES             Hysol EA934                           6.8-5                     3.1K LS                                  40

EPOXIES             Hysol Glsshsve 2060        0.036                1.3+6           3.3K LS                                  40

EPOXIES             Molded BISPHENOL A         0.0686     2.7-5            15-25+5  8-11.0K   19-22K     34-84K   0.4-0.5    31

EPOXIES             Molded, Mineral Filled     0.066     63.0-5                        5.0K    10.0K              0.3-0.5    30

EPOXIES             Molded, Glass Fiber Filled 0.068     81.0-5                      14-30K   20-26K              8.0-15.0   30

FLOUROCARBONS       CTFE (Mod. Cryst)          0.077      8.6-5    2.54+5   2.54+5     5.4K    18.7K                3.1      30

FLOUROCARBONS       ETFE Modified              0.061     9.36-5     1.2+5    2.0+5     6.5K  Unbreak                         30

FLOUROCARBONS       FEP                        0.077     9-19-5 0.5-0.7+5   0.80+5     3.0K  Unbreak       1.6K              31

FLOUROCARBONS       PE-TFE Glass 30%           0.0686    2.88-5             10.0+5    14.0K    19.0K      10.0K     7.5      33

FLOUROCARBONS       PFA                        0.078     12.0-5             0.95+5     4.0K  Unbreak                         30

FLOUROCARBONS       PTFCE                      0.077     7.18-5   2-3.0+5  2-2.5+5 4.6-6.0K     3.5K       2.0K     3.5      31

FLOUROCARBONS       PTFE (TEFLON)              0.079     14.3-5 0.4-0.9+5   0.60+5 2.5-6.0K  Unbreak   0.7-1.8K   2.5-4.0    31

FLOUROCARBONS       TFE                        0.078  8.5-9.9-5    0.90+5              1.3K                         3.0      30

LAMINATES           Asbestos/PHENOLIC AA       0.061      1.5-5             14.0+5    10.0K    16.0K      21.0K     3.0      30

LAMINATES           Cotton/PHENOLIC CE         0.048      2.0-5              8.0+5     7.0K    14.0K      24.5K              30

LAMINATES           Cotton/PHENOLIC LE         0.048      2.0-5              8.0+5     8.5K    13.5K      25.0K              30

LAMINATES           Glass/Epoxy     G10        0.0657                       22.0+5    40.0K    45.0K      35.0K     5.5      30

LAMINATES           Glass/MELAMINE  G-9        0.0686     1.0-5             20.0+5    40.0K    35.0K      25.0K     8.0      30

LAMINATES           Glass/PHENOLIC  G-3        0.0596     1.8-5             12.0+5    20.0K    30.0K      17.5K     5.5      30

LAMINATES           Glass/SILICONE  G-7        0.0606                       12.0+5    18.5K    30.0K      14.0K     5.5      30

LAMINATES           Paper/PHENOLIC  X          0.0491     2.0-5             13.0+5    16.0K    22.0K      19.0K     0.5      30

LAMINATES           Paper/PHENOLIC  XXP        0.0477     2.0-5              7.0+5     8.5K    12.0K      25.0K              30
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LAMINATES           Paper/PHENOLIC  XXX        0.0477     2.0-5             10.0+5    12.0K    11.8K      25.0K     0.35     30

LAMINATES           Paper/PHENOLIC  XXXP       0.0469     2.0-5              7.0+5     9.5K    10.5K      25.0K              30

LAMINATES           Paper/PHENOLIC  XXXPC      0.0469     2.0-5              7.0+5     7.0K    10.5K      25.0K              30

LEXAN               See POLYCARBONATE

LUCITE              See ACRYLIC                                                                                               -

NORYL               See PHENYLENE OXIDES                                                                                      -

NYLON               6/12                       0.0386     9.0-5     2.9+5  1.8-3+5     8.8K                2.4K   1.0-1.4    31

NYLON               6/6 General Purpose Ext    0.041      7.2-5     4.2+5  1.8-4+5    9-12K                4.9K     1.3      31

NYLON               6/6 General Purpose Mld    0.041      8.1-5   4-4.7+5  1.8-4+5    5-25K  Unbreak       4.9K   1.0-2.0    31

NYLON               6/6 Glass Fiber 40%        0.055     1.62-5   1.4-2+6  1-1.8+6   25-30K   26-35K     20-24K     3.7      31

NYLON               6/6 Glass Filled 30%       0.0506    3.24-5             13.0+5      26K    38.0K      24.0K     2.0      33

NYLON               6/6 High Impact            0.0393                      1-2.5+5   6-7.8K                1.9K   1.1-2.0    31

NYLON               6/9 Nylon                  0.039     14.9-5     2.0+5  1.6-3+5   5-8.5K    8-11K              1.1-2.0    31

NYLON               Castable                   0.042      9.0-5   4-4.5+5            11-14K                         0.9      30

NYLON               Mineral Reinforced         0.053  4.9-9.0-5     5.0+5  3.3-6+5       9K   12-16K              1.0-1.5    31

NYLON               Transparent                0.039  5.0-7.7-5     3-4+5  3-3.9+5      10K    13.0K      3.39K     1.1      31

NYLON               Type 11                    0.0375     9.9-5     1.8+5    1.5+5     8.5K                         3.3      31

NYLON               Type 12                    0.0365    12.9-5     2.0+5              5.8K                       1.2-4.2    31

NYLON               Type 6 Cast                0.0415    7.92-5     5.4+5    5.0+5    12.8K    16.5K      14.0K     1.2      31

NYLON               Type 6 General Purpose     0.0411     8.6-5              2.0+6     8.5K                9.7K   0.8-1.2    31

NYLON               Type 6 Glass Fiber         0.0495    2.16-5     1.1+5    3.0+5      21K    26.0K      19.0K   2.3-3.0    31

PEEK                Glass Reinforced 20%       0.052      2.4-5              9.5+5    17.5K    20.0K                2.0      30

PEEK                Glass Reinforced 30%       0.054      2.2-5             15.0+5      23K                         2.1      30

PEEK                Unreinforced               0.0477     4.7-5     1.6+5    5.3+5    14.5K                         1.6      30

PHENOLIC            Chopped Fabric/Cord        0.050  2.9-4.0-5    9-14+5   9-13+5     5-9K    8-15K     15-30K   0.6-8      31

PHENOLIC            Electrical                 0.054      2.6-5   17-25+5      10K     5-7K                       .28-.45    30

PHENOLIC            General Purpose            0.050  3.0-4.5-5    8-13+5   8-12+5   5-8.5K  8.5-12K     22-36K   .24-.50    31

PHENOLIC            Glass 30%                  0.067  3.0-4.5-5            2-3.0+6    6-15K   10-60K     16-70K   0.5-14     32

PHENOLIC            Glass Fiber VH Shock       0.065     1.58-5     3.1+5    3.1+5    5-10K   10-45K     17-30K    10-33     31

PHENOLIC            Heat Resistant             0.058      2.8-5   10-30+5  10-30+5       6K      10K        20K     0.32     31

PHENOLIC            Impact                     0.050     3.56-5      12+5      10K     6-7K                       0.6-1.0    30

PHENOLIC            Mineral Filled             0.061     10.8-5               10+5     5-9K      11K     30-35K     0.4      32

PHENOLIC            Non Bleeding               0.0496     4.4-5      10+5      10K     6-7K                         0.28     30

PHENOLIC            Rubber/Asbestos            0.0587    3.96-5     5-9+5      5+5       4K       7K     10-20K   0.3-0.4    31

PHENOLIC            Rubber/Chopped Fabric      0.048     3.03-5   3.5-6+5    3.5+5     3.5K       7K     10-15K     2-2.3    31

PLEXIGLAS           See ACRYLIC                                                                                               -

POLYAMIDE-IMIDE     Bearing grade              0.052      2.5-5               10+5    23.7K    21.2K                1.2      30

POLYAMIDE-IMIDE     General Purpose            0.050      3.6-5              7.3+5    27.8K    34.9K                2.7      30

POLYAMIDE-IMIDE     Glass Fiber Reinforced     0.0567     1.8-5               17+5    29.7K    54.4K                1.5      30

POLYAMIDE-IMIDE     Graphite Fiber Reinforced  0.051      1.1-5             27.9+5    29.4K    50.7K                1.0      30

POLYAMIDE-IMIDE     High Impact                0.0498    4.32-5              5.2+5    17.0K    27.4K        35K     3.0      31

POLYAMIDE-IMIDE     High Modulus               0.0509    3.42-5              7.0+5    13.3K    23.4K        35K     1.0      31

POLYAMIDES          (See NYLON)                                                                                               -

POLYARLY SULFONE    Unfilled                   0.0505    4.68-5             3.95+5    13.0K    17.2K      17.9K     2.0      32

POLYBUTADIENES                                 0.065               4-10+5   7-20+5    5-12K    7-21K     11-20K     1-10     31
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POLYBUTYLENES       Copolymer                  0.032              1-3.4+4          0.9-2.2K                                  31

POLYBUTYLENES       Homopolymer                0.0329    12.8-5     3.5+4              2.2K                                  31

POLYCARBONATE       Unfilled                   0.043    3-6.7-5   34-45+4  31-50+4     8.5K   12-15K     10-14K     4-16     31

POLYCARBONATE       General Purpose            0.043      6.8-5      35+4  30-34+4     9.0K   11-15K      12.5K    12-16     30

POLYCARBONATE       Glass Reinforced 20%       0.0487     2.7-5     8.6+5    8.0+5    16.0K    19.0K      16.0K     2.0      30

POLYCARBONATE       Glass Reinforced 30%       0.0506    2.34-5             12.0+5    18.5K    28.0K      21.0K     3.7      31

POLYCARBONATE       Glass Reinforced 40%       0.0549    1.67-5    16.8+5   14.0+5    23.0K    27.0K      21.0K     2.5      33

POLYCARBONATE       High Flex Modulus          0.045      3.2-5     4.5+5    5.0+5   8-9.6K    15.0K      14.0K     2.0      30

POLYESTER           Cast, Flexible             0.0417             0.1-10K  0.1-39K   1-8.0K    4-16K      1-17K     4.0      31

POLYESTER           Cast, Rigid                0.047     7-10-5   2-6.0+5  1-9.0+5    4-10K   14-18K     12-37K     4.0      31

POLYESTER           Pultrusions,General Pur    0.058      9.0-6     2.3+6    2.0+6      20K      30K               18.0      31

POLYESTER           Pultrusions,Hi Perform     0.070      5.4-6     6.0+6              100K                        18.0      31

POLYESTER           Thermoplastic,Gen Purpose  0.0473     9.5-5             0.34+6     8.0K    12.8K        13K     1.2      31

POLYESTER           Thermoplastic,Unreinforced 0.0495    8-16-5     2.8+5  2.8-4+5     8.0K      12K                0.5      30

POLYESTER           Thermoplastic,Glass Reinf  0.054      6.3-5             7-10+5   13-17K   21-27K     15-18K     8-9      31

POLYESTER           Thermoplastic,20-30% Glass 0.055    2-9.7-5   12-17+5  11-14+5   16-23K   24-33K        19K   1.0-2.6    30

POLYETHER SULFONE   Polyether Sulfone          0.0495    5.58-5    3.54+5   3.73+5    12.2K   18.65K                1.6      31

POLYETHER SULFONE   Glass Filled 40%           0.061     3.24-5              6.0+5    23.0K    30.0K                2.0      33

POLYETHERETHYLKETONE (See PEEK)                                                                                               -

POLYETHERIMIDE      Unmodified Resin           0.0458     5.6-5     4.3+5    15.2K    21.0K    21.0K      20.3K     1.0      30

POLYETHERIMIDE      Glass reinforced 10%       0.048      3.2-5     6.5+5    6.5+5    16.6K    28.0K      22.5K     1.1      30

POLYETHERIMIDE      Glass reinforced 20%       0.051      1.4-5     1.0+6    9.0+5    20.1K    30.0K      24.5K     1.6      30

POLYETHERIMIDE      Glass reinforced 30%       0.0545     2.0-5     1.3+6    1.2+6    24.5K    33.0K      25.5K     2.0      30

POLYETHERIMIDE      Glass reinforced 40%       0.058      0.8-6     1.7+6    1.7+6    27.0K    36.0K      29.0K     2.1      30

POLYETHYLENES       Type I,   low density      0.033     17.9-5    20-27K   10-30K   1-2.5K                                  31

POLYETHYLENES       Type II,  med density      0.0336    22.5-5    20-55K   35-50K   2-2.4k                                  31

POLYETHYLENES       Type III, hi density       0.0347    22.5-5   0.6-2+5    1-2+5   3-4.4K                       0.4-14     31

POLYIMIDES          Unreinforced               0.0516     4.8-5   5-7.5+6  4.5-7+5  7.5-13K   11-17K     27-40K              31

POLYIMIDES          Glass Fiber                0.0686    1.40-5             3.25+6    27.0K    50.0K                17.0      -

POLYIMIDES          Glass Reinforced           0.0516    1.44-5     4.5+6   3.84+6    28.0K    56.0K      42.0K     17.0     31

POLYIMIDES          Graphite 15%               0.0516    4.14-5   5.4-6+5  5-5.4+5     5-9K  6.6-15K      32.0K      0.5     31

POLYIMIDES          Graphite 25%               0.0516     3.4-5              9.0+5     5.7K    12.8K                 0.25     -

POLYIMIDES          Laminates                  0.0516     1.8-5              4.0+6    50.0K    70.0K                13.0     30

POLYMETHYL PENTENE  POLYMETHYL PENTENE         0.030                2.1+5  1.4-2+5     4.0K                          0.8     31

POLYPHENYL SULFONE  POLYPHENYL SULFONE         0.0466    5.58-5     3.1+5   3.30+5    10.4K    12.4K      14.4K      1.2     31

POLYPHENYLENE 0     (NORYL) SE-1               0.0383    5.94-5    3.55+5   3.60+5     9.6K    13.5K      16.4K      5.0     31

POLYPHENYLENE 0     (NORYL) SE-100             0.0397    6.84-5    3.80+5   3.60+5     7.8K    12.8K      12.0K      5.0     31

POLYPHENYLENE 0     Extrusions                 0.039     3.60-5    3.60+5   3.60+5   8-9.6K    13.0K                 5.0     30

POLYPHENYLENE 0     Glass Fiber Reinforced     0.045    25-36-6    9-13+5   7-10+5   14-17K   20-22K      17.6K      2.3     31

POLYPHENYLENE 0     NORYL 30% Glass            0.047     2.70-5             11.5+5    18.0K    23.0K      18.0K      1.8     32

POLYPHENYLENE 0     Platable                   0.0379    3.00-5              3.0+5     7.0K     9.8K                 5.0     30

POLYPHENYLENE 0     Standard                   0.039     3.40-5    3.60+5  3-3.6+5   7-9.6K    8-15K               5.0-10.0  30

POLYPHENYLENE S     Glass & Mineral Filled     0.065     2.88-5             19.0+5    13.4K    20.5K                 0.5     32

POLYPHENYLENE S     Poly S, Standard           0.0484    5.40-5    4.80+5    6.0+5    11.0K    20.0K      16.0K      0.4     31

POLYPHENYLENE S     Poly S, Glass reinf 40%    0.0592   2-4.0-5    11.2+5   22.0+5    21.0K   24-37K      21.0K      1.4     31
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------------------  -------------------------  ------  --------  --------  -------  -------  -------  ---------  ---------  ---

POLYPROPYLENE       Flame Retardant            0.0433             1.5-2+5  2-6.0+5    3-15K                          2.2     31

POLYPROPYLENE       General Purpose            0.0327    7-10-5   1.6-2+5  2-2.5+5   5-5.5K     6-7K     5-6.5K    0.4-2.2   31

POLYPROPYLENE       Glass Reinforced           0.039    2.9-4-5     4-9+5  4-8.2+5    6-10K    8-11K     6.5-7K    1.0-5.0   31

POLYPROPYLENE       High Impact                0.0327    7-10-5     1.3+5    1-2+5   3-4.3K     4.1K       4.4K    1.5-12.0  31

POLYSTYRENE         General Purpose            0.0375   6-8.6-5     4.8+5    4-5+5    5-10K   10-15K     11-16K    0.2-0.4   31

POLYSTYRENE         Glass Fiber Reinf 30%      0.0466    3.24-5    12.1+5   12.0+5    14.0K    17.0K      19.0K      2.5     31

POLYSTYRENE         High Impact                0.038     4-10-5     2-4+5  2-3.4+5   2.8-5K                4-9K    0.8-1.8   31

POLYSTYRENE         Medium Impact              0.038    6-8.0-5   4-4.7+5  3.5-5+5     6.0K                4-9K    0.5-0.7   31

POLYSULFONES        Standard (Unfilled)        0.0448    5.58-5     3.6+5    3.9+5    10.2K    15.4K      13.9K      1.3     31

POLYSULFONES        Glass Fiber Reinforced     0.053     2.50-5   11-15+5  12-15+5   17-19K   25-28K               1.8-2.0   31

POLYURETHANE        Rigid Form, Self Skin      0.022     8.10-5   11-16+4  12-17+4   2.5-3K     6-7K                         30

PVC                 Chlorinated                0.055     6.84-5            4-4.5+5            15-17K               1.0-3.0   31

PVC                 Electrical Nonrigid        0.046                 1-3K            2-3.2K                       Variable   31

PVC                 Flexible                   0.052   7-25.0-5                      2-3.5K                                  30

PVC                 General Nonrigid           0.050   7-25.0-5    0.4-3K            1-3.5K                       Variable   31

PVC                 Rigid                      0.052   5-10.0-5   3.5-6+5  3-4.0+5   6-7.5K                        4.0-20.0  30

PVC                 Rigid Normal Impact        0.052     7.00-5   3.5-4+5  4-6.0+5   5.8-8K   11-16K      11.0K    5.0-10.0  31

RTV                 See SILICONES                                                                                             -

RYTON (PPS)         See POLYPHENYLENE S                                                                                      32

SAN                 STYRENE ACRYLONITRILE      0.038     6.60-5   4-5.0+5            10-12K                        0.3-.45   31

SAN                 Glass Fiber Reinf 30%      0.0488    2.88-5    17.5+5   14.5+5    18.0K    22.0K       2.3K      3.0     31

SILICONE            Dow Corning Sylgard 732    0.037     31.0-5                         270                        Shr D 25  40

SILICONE            Casting potting            0.056                                    400     1.0K                         30

SILICONE            Dow Corning 3145 RTV       0.040     26.0-5                         700                        Shr A 33  40

SILICONE            Fused Silica, Granular     0.067      4.0-5             16.0+5     5.4K     7.5K                 0.3     30

SILICONE            G.E. RTV 630               0.046     21.0-5                         800                        Shr D 70  40

SILICONE            G.E. RTV 102 & 103         0.0386    27.0-5                         350   250 LS               Shr A 30  40

SILICONE            G.E. RTV 11                0.043     25.0-5       320               350                        Shr D 45  40

SILICONE            G.E. RTV 60                0.053                                    800                        Shr D 60  40

SILICONE            Glass Fiberous Mold        0.068      0.8-5             25.0+5     6.5K    14.0K                 10.0    30

SILICONE            Glass/Silica, Granular     0.068      2.4-5             17.0+5     6.0K     9.0K                  0.3    30

SULFONES            POLYARYL                   0.049     4.86-5     3.9+5    4.0+5    12.0K    16.1K                  1.6    30

SULFONES            POLYETHER                  0.049                3.9+5   3.73+5    12.2K   18.65K                  1.6    30

TEFLON              See PTFE FLOUROCARBON                                                                                     -

TORLON              POLYAMIDE-IMIDE            0.050   5-10.0-5              6.0+5    25.0K   28-30K       32.0K      2.5    32
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