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l., Purpose of Tests.

The 102-inch ring-follower gates for Grand Coulee Dam
have sliding type seats. These seats were loaded to approximately
800 pounds per square inch (based on even distribution over the en-
tire seat), at complete closure, but during the process of opening
or closing the gates there are portions of the seats subjected to
nearly 12 times that amount or approximately 10,000 pounds per
square inch. For this particular gate, difficulty was experienced
in making castings of class "D" bronze which were capable of carry-
ing such a load. Thereforc it was nccessary to find a combination
of materials having suitable properties for sliding surfaces, capable
of withstanding such loads and having more desirable qualities for
casting purposes.,

2. Abstract of Results.

Tests of becaring materials using different combinations
of bronzes, "S" Monel and stainless steels were made under as closc
to actual conditions as possible. Thc surfaces wcre plancd to
about the same degrec of finish as to bc expected on the actual
gates and with direction of finishing cuts parallel to the dircction
of movement of the material,

The results indicated that high tin and high aluminum
bronzes have rathcr high cocfficicnts of friction and show signs of
galling and wcar but do not frecezc or cold-wcld. The leaded bronzes
(approximately 80/&0/@0) run very good with stecls (both stainless
and thc ordinary carbon stecls) both dry and in water. The lcaded
bronzes on bronzes run fairly good both as to scizing and coeffi-
cient of friction when dry, but when running in watcr intensc chat-
tering ocrurs at all loads.,

Thc best combination of bronzes for gatc scats as deter-
mincd by this test is class "C" on QQ-B-691a No. 6 (both listcd
under Government specifications) or thc nickel bronze KN40O (Kopwners
Company) with cither of the abovc bronzes. The use of graphitc in-



serts improves the bearing qualitics of any material as it doecs
not allow metal-to-metal contact, but because of this it cannot

be used on gate seats., If the water is relatively pure so as not
to form an elcctrolite, the use of a lcadcd bronze against a stain-
less steel should work very successfully.

3+ Specimens and Testing Procedure.,

Gate scats are usually made of a cast bronze and operate
dry or under water with loads varying from a few hundred pounds
per squarc inch up to about 6,000 pounds per square inch.

The test set-up is shown on platc I. The normal load was
applied by means of thc 4,000,000-pound Scuthwark-Emery tecsting ma-
chine. The forece to produce thc sliding of the test plate was ob-
tained by means of a hydraulically opcrated piston having a 3-inch
stroke and moving at a rate of about onc fcot per minute. This
force is the product of the piston arca by the pressure. Rollers
were used so as to have single sliding friction.

The size of the block, which was stationary in this test,
was d-inch by 3-inch and the plate, which moved a distance of three
inches, was 4-inch by 8-inch. With such a set-up the block was al-
ways in full contact with the plate. The plate and the block were,
in most cases, smooth-plancd with the direction of cut parallel to
the direction of movement and with all thc¢ sharp corners of the
block removed by filing. The type of finish and direction of machin-
ing werc made to simulate ficld cenditions as ncarly as possible.
When run under water, a pon was placed under the platec and filled
with water so as to have approximately one-quartcr of an inch of
water above the sliding surfaces.

The load was applied in incremcnts of approximatecly 500
pounlds per squarc inch of block arca by means of the tcsting machine.
The block was moved back and forth about 10 strokes undcr each load.
This was continucd, noting the foree rcquired and the cendition of
the surface until there was a failure in surface or bearing, until
the chattering became of such magnitude as to establish a serious
cendition, or until the pressure required in the o0il eylinder to move
the plate was greatcr than the capacity of the pump.

The dats shects give o resumd of the tests, listing mate-
rials, loads, forccs, ccefficicnts, and remarks. In the column
"remarks," the word vibration indicatcs a jerky movement of the mov-
ing parts such that it could be felt by holding one's hand on that
part. When chattcred is used, it indicates a vibration so intense
as to cause the cntirc set-up to vibrate and also to causc consider-
able noise.
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General Set-up for Sliding Friction Tests.

Close-up ~ Showing Plate and Block.'

EFlate I



In addition to the materials listed on the chart, "Physical
and Chemical Properties of Materials Tested" tests were also made on
"S" Monel furnished by International Nickel Co. and 12-chrome and
18-8 stainless steels furnished by Republic Steel Corporation and the
United States Steel Corporation. The graphite insert blocks were
prepared by Merriman Bros.

4, Conclusions,.

The combinations found to be best were class "C" on QQ-B-
691la No., 6, the latter including Cramp Brass No. 91 and KG60 (Koppers
Co.) or nickel bronze KN40 with either of the above bronzese S.A.E.
64 (Government specifications) on steels (either alloy or carbon
steels) runs very good either dry or under water.

After running the sliding friction tests, it is apparent
that further study is nccessary to draw definite conclusions on slid-
ing friction. At present time, physicists, both here and abroad,
are doing some rcscarch on the relation of sliding friction to size
and shapc of grain structure, to molecular attraction of the two
~metals, and to *thc heat developed on the surfaccs in conteect. How=-
ever, from thc tests as run, the following conclusions have been
drawn :

(a) The coefficient of friction is independent of the normal
load up to the load at which scizure takes place.

(b) At specds of approximately one foot per minute thc coeffie
cient of friction is the same for starting and running,

(¢) From the standpoint of seizure, smooth plane surfaces are
superior to ground surfaces. Also a combination that has a tendency
to seize will seize regardless of finish, if run for some time even
at relatively low loads.

(d) Stecls on steels will seize and frecze or cold-weld while
bronzes on bronze on steel will scize or gall but will not freec:ze
or cold-weld.

(e) Bronzes containing lead have a greater tendency to vibrate
when operated under watcr than bronzes without lead, except when
uscd in combination with steels.,



CHEMICAL COMPOSITIONS AND PHYSICAL CHARACTERISTICS OF MATERIALS TESTED

CHEMICAL COMPOSITIONS
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AMER, MANG. ANACONDA COPPER COMPANY BRONZE
BRONZE CO. (AMERICAN BRASS_CO.) CRANP BRASS & IROL FOUMDRIES CO. | CORP. GOVERNMENT SPECIFICATIONS KOPPERS COMPANY
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Copper 64=70 | Remain. Remain. | 60.00 | 89.25 | 59.25 | 55-60 | 60-70 | 87.6 | gs 91.0 | 82-83, | 82-83 85-89|. B85-89 73-80 55-60 { 78.5-81.0| 62-66 82-84 | 87.5 | 77-79 | 84-86 | 87.5 | 83-85 { 95 |Copper
Tin _ 3.6 Min. 7 ¥in. 0.75 | 0440 | 0.70 | 1.5 Max 8.0 6.75-7.5/4,75-5.5 [0.5 Max| 7.5-11.0 | 5,0-7.0 [1.5 Max. 9-11 125=1445] 7.75| 6-8 9-10 | 10,6 | 2=11 T 1
Zinc ~ 23=30 39.25 39.00 3842 20=30 4.0 5.0 -6.,0(4.0 -5.0 l.5= 4.5 0-C.5 33=42 0.75 Max, [20,5=25 1.0 Max. 4,0 2=3 L Z\nC
Lead 0.2 Max| 4.5 -5.0/7,75-8.25 0-1.0| 15-20 lo.2 Max. 9-11 2.5- 4.5 12-14 | 2-3 2-3 Le
Niokel 0650 0.5 0.75 Max. 1.0 I'ax, 0,75 2 1,75 §.5 N\‘k‘_’
Iron 0.60 | 0.80 | 0.4-2.0 1.5 1.0 2.5-4.0| 0.25 Max.| 0.25 ¥ax.[0.4-2.0 2.25-3,5 A
Rifosn e ol b " 1D > 305 Al PERE. ST B S -V G TN
‘Manganese I ' I - | 0.25 | 3.5 Maxf S [ ' 3,6 Max, 34 125 | Mn
Aluminum & 9425 1.5 Max < 8,0 7.,0=9,0 1,5 Max, 5.75=7,75 . ==
Phosphorous - A 0.,05-0.50 | 0,05-0,50 /g - ! 0,50 Max. 0,05-0625 Leox., None 0625 | Deox. | Plhos.
_All others § o 0.05 Maxe. ' Dihees
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® PHYSICAL CHARACTERISTICS (TAKEN FROM SPECIFICATIOKS) y
Hardness (Brinell) 240 100-160 140 Min. 84 119 107 100|185=240| 60-70 70=850 55=65 160=175 60=70 38=54 100 46=50 200 55=-65 60=70| 48«55 50=60 85«95 | 80-90 85-95 _3“ N
Ultimate tensile strength 115,000 89,000 172,000 Min.| 57,000 74,200 68,700| 75,000{115,000| 45,000 45,000 65,000 35,000 27,000 76,000 25,000 | 105,000 | 33,000 | 46,000| 32,000| 30,000| 46,000| 40,000| 45,000[ Teusl,
_Yield point . -k 70,000 25,888°8n}40,000 vin. 38,000| 68,000 21,000| 23,000 47,000| 18,000 | 16,000 | 38,000 | 19,000 | 60,000 | 20,000 | 21,000} 18,000| 18,000| 26,000 25,000| 22,000] vield
Compression of 0.001" F , s F =l ~1%,000 12,000 13,000 ’ 14,000 14,000| 12,000 20,000 - Cawr
Elongation % p 10 156 10 38,6 27.5 25.0 20=30| 10=25 20=30| 15 min. 20 18 12 20-30 6=8 17 10-14 20=30 12=15 15-18 18 8=14 18=22] €\pn1q.
Yit, per cubic ineh 0,280 0.305| 0.280 0.315 0.280 0.315 0.305 0.280 0,315 Uuwsij
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HY-TEN=-SL (1A) American Wanganese Bronze Co. Block (Round)

Condi- Total |Load on| Force| Coeffi-
Description of tion of|load on| block in cient of Remarls
me.terial test hlock PeSeis 1lb. friction
il’l_].bo
Block (planed gurface) 6,500 956 2y JLIL5) 0633 Slirht vibration
on QQ-B-691a 76 (Gov*| Dry to
specs.) bhuving planed L7000 2,500 5,340 0e37 Slight vibration
surface 29,500 4,540 | 11,300 0.38 Bad chatter
Block (planed surface) 4,800 706 498 Omil@
on D.#.S. (Xoprers to
Bom) heving planed Dry 58,000 30,000 9,690 0.14 Surfaces Oeks
surface
Same as ahove Water 9,000 1,324 21,880 032 Vibhration
to
36,000 51290 11,710 0¢33 |No vibration,
black flakes on
surface
Block (plamed surface) 7,500 1,103 14 780 0.24 Vihreation
on KE52 (Koppers Co.) Drv to to
having planed surfece 49,000 7,200 10,430 0,21 Bad chaotter




A.S.T.}. B=100-35 T Grade A Block (American Brass Coe)

] Condi- | Total | Load on| Force | Coeffi- B
Description of tion off load on hlock in cient of Remarks
me.terial test hlock DeSele 1b. friction
e in 1be =1 ol

Block (planed surfece) | Dry 4,500 5T 974 022

on A.S.T.Ii. B-100-

35 T Grade D plate " 14,000 1,610 | 3,490 025

having planed surface| " 14,000 1,610 580 0e54 |After 3 strokes

(seizure)

Block (planed surface) | Dry 1,700 195 546 0e32

on D.H.S. (Koppers No seizing

Cos.) plate hoving to

planed surface 37,000 4,250 |12,900 0e35
Block (planed surface) | Dry 4,000 298 618 0.15

on KH 73 (Koppers Co. )| to Seizure lines
plate having planed 65,000 7,465 9,050 0.14 in plcate
surface
Scame material as Woter (13,000 1,495 | 1,495 0.12 |JRuns smoothly,
above - surfeaces 22,500 2,585 2,950 0el3 |Chatters hodly
refinished by file 356,000 4,040 | 5,580 Oe¢l€& | but no sign of
seizure

(9]
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A.S.TeMe B-100-35 T Grade D 5lock (American Brass Co.)
. Condi- Total Load on Force [Coeffi-
Description of tion of|load on hlock in eienst of Remarks
material test block. PeSeioe 1be friction
L - in lb.
Block (planed sur- Dry 4,000 460 1,093 en2n
face) on Frontier
#5 F plate having to
planed surface 40,000 4,600 9,150 0e23 | Surfaces scored
Block (planed sur- Dry 4,500 517 il o 185, 0«28
face) on QQ-B-691a,
#6 plate having 12,000 1,380 4,870 0.41 | Chattered and
planed surface surfaces badly
24,500 25ELE 8,010 0433 scored '
Block (planed sur- Dry 4,000 4850 903 023
face) onn DeHeSe to
(Koppers Coe) plate 24,000 2,760 7,630 %33
having planed sure 31,000 3,565 10,080 0e33 | Slight chatter
face 41,000 4,730 12,940 0e32 | Slight chatter
Block (planed sur- | Dry 3,500 402 880 0e25
face) on KeSe 95 i
(Koppers Coe) plate | 12,500 B, 440 4,230 O
having plared sur- l i
fece i 23,500 2,700 10,270 Oe44 | Seizurc |
1 |
!
o % SERTURE: (N -




American Brass Coe. 3452 Block

Load on

S

Condi- Totsl Force |Coeffi-
Description of tion of} load on| hlock in [cient of] Remarlks
material test block PeSeis 1b. |frictionl
in 1be B -
Block (planed surface)
on American Erass Coe| Dry 4,500 ST | Lo dRE 0.33
#452 plate heving
planed surface I3 00N 15550 Ul iS5 GIe 0e27 | S1isht vibration
23,000 2,640 5,540 Oe24 | Seizure
Block (planed surface)| Dry 5,500 402 | 1,095 031
on American Brass Coe.
#937 plate having 13,000 1,492 8,350 0e26
planed surface
24,000 2,760 5,820 Oe24
43,000 | 4,940 |10,930 0«25 | Seizure
51 ock (planed surface) Dry 2,500 287 1,070 0.43
on Cramp Bress 591 !
plate having planed 12,000 1,380 3,800 0e32
surface to
34,000 3,910 | 9,810 0e29 | Seizure
Block (plsned surfoce) | Dry 2,000 230 450 0e23 | Vibret. es or
on S.A.E. 64 (Gov't. to chattersat all
specss) plate having 23,000 2 4640 4,325 0619 loads, surfeces
planed surface O K
Block (planed surfacey Dry 44500 517 832 0el9 | Vibretes or
on K.S. 95 (Koppecrs e chatters ot cll
Coe) plate having losnds. Seizures
planed surface 34,000 3,910 9,180 027
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American Brass Co. #915 Block

Condi- Total Loed on| Force | Coeffi-
Description of tion of|load on block in cient of Remarlks
material test hlock PeSeio 1be. friction
in 1be
Block (planed surface) | Dry 4,000 460 | 1,260 0e32 :
on American Brass Co. |
#452 plate having 2 !
planed surface 34,500 | 3,950 | 8,460 O@25 Seizure f
Block (planed surface) | Dry 12,500 | 1,440 | 3,420 Op27
on American Brass Coe i
#915 plate having L |
planed surface 44,000 5,060 |11,850 0627 Slight seizure
2
Block (plened surface) | Dry 2,000 230 523 0.26 i
on Cramp Brass #49 - !
plate having planed :
surface 46,000 5,290 |[13,540 0630 Surfaces OsKe |
Block (planed surfece) Dry 4,000 460 AL LIl 0.28
on Cramp Brass #91
plate having planed 2
surfece 43,500 5,000 |11,520 0627 Seizure
Block (pleaned surfeace)| Dry 2,500 287 737 0.29
on QG-B-671 (Gov't.
specs.) plate having to
planed surface 42,000 4,830 |11,550 0e28 Surfaces 0.Ke
Block (planed surface) | Dry 2,500 287 500 020
on American Brass Coe. to
#915 plate having
planed surface 23,000 2,640 | 3,825 0el7 Chetters
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Americen Brass Co. 75937 Block

Condi- Total Lood on | Force !|Coecffi- B
Description of tion of| load on | block in cignt of Remorks
material test block PeSele 1be friction
in lbo e
Block (planed sur- Dry 3,250 374 998 0431
face) on American
Bross Coe #9165 =S
heving pluncd
sunfece 45,000 5,170 110,900 0e24 | Seizure
LI W S v et T
e i pillenea surs 3 Dry  |ieegece ||| 1iete | 3o 0.23
fzce) on Amcricen £s
Brass Co. #937
heving plancd surfacd 45,000 5,170 | 9,460 0.21 Chettered all
locds = Scizurc
- RO EA R 41 =

Rloclk (plened sur- Dry 3,000 § 345 808 027
face) on Class "C"
(Gov't. specse) hev- | to
ing planed surface 11,000 1,265 2,230 020 Chattered nll
I loads
ey | aby ey L
| !
Block (planed sur- | Dry 2,500 402 927 ) 71
face) on D.H.Se |
(Koppers Coe) having 24,500 2,820 6,400 0.30 Vibration [
planed surfece = i
46,000 )y 2 BONE ISRl 5 0 0e29 | Seizure
b R P e e e S W R ST | - — an
Block (planed surface) Dry 2,500 287 €42 0+25 | Vibration i
on K.H. 73 (Koppers
Cos.) having planed
surface 12,000 1,380 2,875 0.20 Bed chatter
I |
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Cramp Brass & Iron Foundries Co. 3745 Block

Condi- | Totezl |Lowd on| Force |Coeffi-
Description of tion of|load on | block in cient of Remorks
matericl test block PeSels 1b. friction
in 1be -
Block (planed surface)l Dry 1,500 173 380 0e25
on Americen Brass Coe ) .
#452 having planed 11,000 1,265 13,185 0.28 Vibretion
surface to
38,500 4,195 | 8,460 0e23 Bad chatter.
Seizure
Block (ploned surfacc)| Dry 3,000 345 760 0e25
on Cramp Bress Co. =
#49 naving planed
surface 45,500 B AAE10) ﬂ1,700 0.26 Surfaces 0.Ke
che—— B I S S ,._...._._,._.._-..’......-_....‘ —
Block (planed surfeocc)| Dry 4,300 495 11,115 0e26 |Vibretion
on QQ-B-691a #6
(Gov'te specse) hav-
ing planed surfuce 33,000 3,790 | 7,680 0e23 Bod chatter -
Seizure
- A — ___.}___- A e = e -—
Block (planed surfecc) Dry 4,500 517 11,190 0627 Vibration
on S.A.E. 64 (GOV't. to
spccs.) having plincd
surfeace 23,500 2,700 {4,970 0.21 Bad chatter

10
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Cramp Brass & Iroa Foundrics Coe. 749 Block

ondi- | Total | Load on] Forcey Coeffi-
Description of tion of| load on block in cient of Remarks
material test block PeSelos 1%, friction
in 1be
(=S | o1 D0 T | | | e
Block (planed surface)| Dry 3,500 | 402 | 1,330 0.38
on American Brass Coe
A.SeTelle B=100-35 T to
Grade D having planed
surface 33,500 3,850 |11,680 0e35 Surface scored
Block (planed sur=- Dry 4,500 517 832 0419
fe.ce) on Cramp Brass %6 i
Coe #49 having !
planed surface 60,000 6,900 |12,730 ORI Surfece in faiﬁ
condition
Block (planed sur- Dry 4,700 540 | 1,570 Opd2
face) on Cramp Brass to
Coe #99 having 22,500 1723 8,530 0.36 | Vibration
planed surface
32,500 | 3,755 !11,900 0637 Vibretion
i 11— = — IL.. o
Block (scrapeé Dry 4,000 460 738 0e19
surface) on DeF.S.
(Koppers Coe) hav- Water| 4,400 506 | 1,830 0442
ing scraped surface to
34,000 3,910 [10,900 | 0e32 | Bleck flakes
present
S THES — -
Block (planed sur- Dry 4,000 460 998 0e25 | Vibration
face on K.N. 40
(Koppers Co.) hav- 13,500 1,550 2 o270 0e19 Chatter
ing planed surface
24,000 2,760 3,990 0e17 Bad chatter
|! |

11
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Cremp Brass &

0

Iron Foundries Co. #91 Block

Condi- | Total Load on| Force| Coeffi=-
Description of tion of |load on block in cient of Remerizs
material tesit block. PeSele 1be friction
in 1b. g
Block (planed surfece) | Dry 8,000 920 2,710 0.34 | Vibretion
on American Brass Coe to
#452 heving plened
surface 43,500 5,000 | 9,960 0e23 Chatter. Scizur
Block (planed surface) | Dry 3,700 425| 1,470 0440
on Cramp Brass Coe to
#99 having plened
surfaco 23,000 2,640 (11,300 0e49 Bad seizurc
Block (plancd surface) | Dry 4,000 460 618 016
on Class "C" (Gov'te to
spec o) hoving scraped 64,000 7,360 [10,030 0.16
surface baclk td
32,000 3,680 6,200 0619 Storted chat=
tering
Block (planed surfoce) Dry 2,OOOI 230 333 0el?
on QQ-B-691a #7(Gcvite
spec o) hoving plan.d 41,500 4,790 | 5,540 0.13
surface
51,000 5,860l 7,510 O0e15 Vibration
60,000 8, 81010H| &), B0 0el6 Bad chetter.
Slight failure
in bearing
Block (plancd surfecc) | Dry 3,500 402 UL %) 0420
on K.He 73 (Koppers to
Coe) heving plened 21,000 2,410| 3,090 0.15
surface
| 33,000 3,790 5,020 Oel5 Bad chotter

Cramp Brass & Iron

Foundrices Co.:#99 Block

|
Block (plened surfoce) | Dry 35580 402 998 0e29 | Vibration
on Cramp Brass Coe to to
#45 having ploned sur=- |
face 39,500 4£,540(10,100 0e26 | Bad chatter.
Scizure
Block (planed surfecc) | Dry | 4,000 £60| 1,095 027
on D.H.S. (Koppcrs to
Coe) having planed
surfece 37,000 4,250(13,170 0e36 Slight seizure
1
:
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‘Fronticr Bronze Corp. #5 F Block
Condi- Totel [Loud on| Force | Coeffi-
Description of tion of]loc.d on] block in cient o Reme.rlzs
moterial test Eiltocls PeSels 1be frictio
an Ibe g
Block (planed surface) Dry 5,500 632 1,760 0632
on A.S.Tolﬂo B—lOO-SE)T 1
Grode D (American Brass to
Coe) having planed
surface 35,000 | 4,020 Sh129e 0¢27 |Surfaces in
fair condition
Block (surface as rolled) Dry 10,000 1,140 2,160 (0)- 7202
on Frontier Bronze #5F to
having surface as rolled 44,000 | 5,010 | 10,900 0e25 |Slight vibratior
Same as above ' Weter (10,000 1,140 3,040 0430
to
41,000 | 4,€70 9,570 0.28 {Slight vibratio:
Seizure
......... R =y .. L = ——_— -
Seme as above but with Dry 7,500 854 1,685 0.23
planed surfaces to
{ 31,000 | 34530 8,220 0.27 [Seizure
= i - — P FETIPIS—— b e
Block (planed surfece) Dry 4,000 460 1,115 0.28
on QQ-B-671 (Gov'te to
specs.) having planed
surface 47,000 5,400 12,100 0e26 [Frontier hronze
seized
Same as above Water 4,800 552 878 0.18
to
32,500 | 3,730 N 250 0«35 IBlack flakes
present
Block (planed surface) Dry 4,000 460 950 0e24
on QQ-B-726 (Gov't. to
specs.) having ploned 50,000 5,740 11,000 0.22 |S1lizht secizure
surface
Block (surfacec as Dry 3,20C 356 618 2.19
rollcd) on X.¥. 42 o
(Koppers Bow) having
plan ed surface 43,000 | 4,780 | 11,000 0e26 |[Slight vibration
Seme os above. Sur- Weter 3,500 389 1,380 0439 '
faces not refinished “to ] ) )
34,000 [ 3,780 10,050 0.30 |Vibration
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Class "C" (Government Spccification) Block

Condi- Totcl [ Lond on| Force [Coeffi-

Descript:ion of tion of] load on | »locl: in cient of Remarks
material test hlock PeSele 1he |friction
| in 1b.
Block (plancd surfacc) Dry 4,000 460 808 0.20
on Amcricen Bross Coe
#937 having planed to
surfacce 11,000 1 265010 I, HEE 0.186
| 21,500 2470 ¥ 3,420 0.16 | Bad chatter
Block (plened surface) | Dry 3,500 405 926 Ow27
on American Brass Coe | to
##937 having planed 22,500 2,585 | 4,850 O@22 |
surface 42,500 4,885 8,840 0e21 | Bad chatter.
Seizure
e v (R PR Sl e Liles s
Block (planed surfeace) Dry 3,800 437 760 0.20 | Vibrated
on Class "C" (Gov't.
spece ) having planed
surface 10,000 L5 1LE0) 2,020 0.20 | Chattered
Block (planed surface) Dry 22,000 244 190 0.09
on Class "D" (Gov't. m
specs ) having planed
surface 68,000 755565 8,030 0.12 | Slight failure |
in bearing !
S . S | ||
Same as above Weater 6,000 690 1,045 0619
to
25,500 2,938 5,780 0.23 | Chatters all |
loads
e il 'R
Block (planed surface) Dry 10,700 1,220 1,610 0.15 i
on QQ-B-691a #6 (Gov't. o _
spec.) having planed !
surface 63,500 7,250 7,200 Oell | Surfeaces 0.K.
Scme as above Water 8,500 970 93515 Oell
to
112,000 | 12,800 [ 11.000 0«10 | Surfcces 0.K.
Block (having Lubrite Dry 7,000 800 642 0.09 | Runs smoothly
#30 inserts) on QG-B- to
671 (Gov't. speces) 51,000 9,830 By, 220 0+10 | Started to chat-
having planed surface ter, then ran
69,000 7,890 9,450 Oes14 smoothly. Sur-
‘ faces 0.Ke
!
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Class "C" Rlock (Continued)

Condi- | Total | Load on | force [Coeffi-
Description of tion of]| load on | ™lock in cient of Remarks
meterial test block P Selse lbe [|friction
== A= Aing S
Block (having Lubrite Tater 3€,000 4,130 3,970 @lall! Runs smooth-
#30 inserts) on QQ-B- to ly
671 (Gov't. specs.) 95,000 | 10,850 9,380 0.10
Pl Bl it £ 110,000 | 12,570 11,050| 0.10 | Chatters,
surfaces
OeK.
Block (planed surface) Dry 8,000 910 1,140 0.14
on S.A.E. 64 (Gov't. to
specse) having planed | 63,000 | 7,750| 7,780| 0.11 | Surfeces 0.%
surface !
Seme as above Water 9,400 1,070 i1 ILE0 0013
to
82,500 9,400 8,500 0410 | Surfaces 0.X
Block (plened surface) Dry 10,000 r“ 1,140 1,615 O0.16
on DeHeSe (Koppers Coe ‘to
habhing planed surface 37,000 4,210 65120 Del7
46,000 5,240| 9,920 0.22 | Chattered.
. o Block seized.
Block (planed surface) Dry £,500 747 869 0.13 Ren smoothly
on K.G. 60 (Koppers Co.) to
having planed surf:ce 110,000 | 12,650| 11,280 0.10 Surfoces 0.E,
Same as above Water 12,000 1L, &E0 1,496 0.13 Ren smoothly
to i
{128,000 [ 13,800( 11,500 0.09| Surfoces 0.%

Note.

+ — e e ave

A lorge number of tests were run on this comtination &nd though this was
the best run, it ren consistently good, hoth wet and dry, up to loads
of AbEG S,OOO poSoi.

|
|
i
|

Block (planed surfece)
on K.M.40 (Koppers Coe)
heving planed surface

— e —— e m—— m— e e e maa mva e e S e M S

Drxr

9,000
to
88,500

1,030

10,100

FY R

15

1,420

11,100

0.16

0.13

Kon smoothly

Surfrces 0.Ki



Class "C" Block (Continucd)

Condi- | Totcl | Load on| Force | Cooffi-
Description of tion of|locd on | block in Gilcnis) (O Remarks
material test blocls PeSeise 1b. friction
in 1be
Block (planad surface) Water 12,000 1,370 1,565 0613 Ren smoothly
on K.W.40 (Koppcrs Co.) to
having ploned surfoce 103,000 § 11,730 10,160 0.10 Surfoces 0.K.
Block (plencd surfecc) Dry 3,000 345 54.6 0.18
on KeSe. 95 (Koppers to
Cos) having planed 43,500 | £,000 | 13,180 030 | Seizurec
surface L

16



Cless "D" (Govermment Specifications) Block

Condi=- Total |Locd on| Force | Coeffi-
Description of tion offload on| hlock in CHiCTIEMG)E Remarks
material test block PeSele 1be REstcitiion
in 1be
Block (plancd surfrcc) | Dry 3,000 342 420 0.14
B 0% 0ss W™ (Goyiht, to
specse) having plancd 68,500| 7,800 ), %10 0012 Slight bearing
surfece iRl ILTheE
Scme as ahove Tater 9,300] 1,060 1,135 0.12
gl joeol| 95230 8,500 @5 Ll Surfeces 0.K.
Block (plened surficc) Dryr 2,500 285 475 Ol @
on Class "D" (CGov't.
specss ) heving plened
surface 63,200| 7,200 7070 0.1l Very slizht
’ selzurc
— =t
Seme as above Water ST OORMENIO® 1,380 Dels
68,000| 7,750 Ts22i0 O0l.11 Slirht tendency
to chotter
Block (planed surface) | Dry 9,300| 1,060 1,260 0.14
on K.S. #95 {(Joppcrs
Cos.) having ®lancd 64,000} 7,300 6,720 Cull -} Bigus of s
surface seizurc i
|
:
Soame as ebove = surfaced Weter 9,400| 1,070 1,260 O3 i
not refinished after
| previous test 28,500| 3,240 &, 210 0.12 Storted to !
chaitter. !
36,000 4,100 4,940 @4 ||| Bacl eheises,

17




Aluminum Bronze QQ-B=671 (Government Specification-) Block

Condi- | Total | Load on| Force Coeffi-
Description of tion of]| load on| *“lock in bient of Remarks
material test block | peseis lbe =gricition
gl o) -
Block (planed surface)| Dry 20,000 | 2,285 8,070 | 0.40 No vibhretionor
on A.€.T.Me B-100-35T
Grade D (American 22 no 00 1 2000 75 OO L OESIL serious galling
Brass Co.) having
planed surface |
Same materials as Water 2255001l 125570 6,860 | 030 No vibration
above or galling
to | though sur- !
| faces ap-
44,500 { 5,090 | 13,130 | 0.30 peared scraped
Block (Lubrite #20 in- | Dry 19,000 [ 25170 1,925 [i©s10
serts) on Ae.S.T.Me { !
| B-100~35T Grade D to
(American Brass Cos) !
| having planed surface 48,000 | 5,490 | 59001 LICRZ Ran smoothly
|Seme materials as Water | 48,000 | 5,490 4,990 | 0.10
| above 15/0) |
| 69,000 | 7,890 6,770'10.10 Ran smoothly
Block (plancd surfasce) | Dry I8 010) 425 927 | 0425 |
on Fronticr Bronze #5 to
| having planed suriace 39,000 | 4,480 95,980 Il COR2/6 Seizure
Block (planed surfacc) | Dry A% 10.0) 400 | 665 | 0.19 |
on QQ-B-726 (Gov'ts & i |
spec. ) having plancd 4 '
surface | 32,000 | 2,500 | 8,870 | 0.18 | Seizurc
Block (plancd surfece) | Dry 3,200 368 650 | 0.20
on Selalls (Gowits to !
spec. ) having plancd :
surfece 30,000 | 3,450 r IS A8 ORES Chatter - sur-
i faces 0.K,
R S | e TIRETe, B 3
Block (planod surfcce) | Dry 5,700 655 1,021 | 0al8
on KN40 (Koppors Co.) to
having planed surfacec 52,000 F 5,980 12,540 | 0.24 Surfisice MOsKs
Block (scraped surface)| Water 7,000 824 1,220 | 0.34
on KN40 (Koppers Co.) to Surfaccs 0.K.
having planced surfacc 37,000 | 4,350 12,610 | 0.34 Eleck flakes
on surfeces

18
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QQ-B~691a #6 (Government Specification) Block

Condi- | Total | Load on| Force | Coeffi~ |
Description of tion of|load on | block in cient of Remarks
material test tlock PeSeis 1b. friction
in 1b. i
Block (planed surface) |Dry 3,500 403 ORsIT
on A.S.T.xe B=-100-35 T
Grade A (American to
Brass Cos.) having
planed surface 23,500 2,700 6,720 0.29 Chatters all A
loads
Block (planed surface) |Drv 4,500 | 517 | 1,830 0.41 :
on A.S.T M. B-100-35 T | |
Grade D (American | to '
Brass Cos.) having ! - '
planed surface 123,000 | 2,640 6,985 0.30 Chatters -
i Seizure
Block (planed surface) |Dry 9,000 | 1,025 | 1,420 | 0.16
on Class "C" (Gov'te | o
spec.) having planed ‘
surface 1 68,000 a0 ® 7,670 0.11 Surfaces 0.K. °
Same as above ‘Water | 8,000 | 915 1,060] 0.13
to
: 68,000 7,750 | 8,330 0.12 |Surfaces 0.K.
Block (planed surface) |Dry 5,000 575 | 1,283 0.26 |
on QQ=B=671 (Gov'te o I
spece) having planed Chatters all
surface | 40,000 | 4,600 {11,600 0429 loads. .
. 1 | Seizure
Block (planed surface) |Dry 9,000 1,020 | 1,420 0.16
on QR-B-691a 46 (Gov't & '
. o)
spec.) having planed J
surface ! 38,500 4,380 8,740 0623 Seizure
................. et ce v | e e e e .._l —— et W s e -
Same as above Weter 7,800 889 1,210 0.16
| to
92,000 10,450 | 11,900 0.13 !Surfaces 0.K.
. N = . |
Block (planed surfeace) Dry 5,000 ; 570 974 0.20
on QG-B-726 (Gov't. to
spec.) having nlaned | Chatter -
surface z 52,000 ! 5,920 | 10,050 0.19 Seizure
TSR ' NN RPUSINNNE RNUIOTNII - 1 A o
Same as above Water 10,000 ! 1,130 1,855 0.19
{ to | Chatters badlyvd
! 40,000 l 4,555 8,750 0e22 Seizure

\q




I SR

(Contlnued)

00-B=-691a #6 (Govermment Specification) Block

20

Condi- | Total | Load om| TForce | Coeffi- | =
Description of tion off load on bloclk in | cient of Rems.rks
material test block PeSele 1. gt rilcitilon
. il g i W .
Block (planed surfcce)| Dry 4,000 455 L 0.18
on S.A.E.64 (Gov'te o
spec.) hoving planed Ctatters after
surfece 37,000 4,215 75120 0.19 load of 2,300
.. 8 e " S ISR, . L e D e S
Same as obhove Weter 8,500
to
Chatte @l
35,000 | 3,985 | 4,510 0.13 | 1onge
e Baem<mame o s e - - = ______}___
Block (planed surface)| Dry 4,000 455 760 0.19
on D.H.S. (Koppers o
Co.) heving planed Seizure on the
surface 21,500 2, 450 5,390 0.25 h]_ oclr i
Same as above Vieter 4,300 490 1,160 0.27
to ) o s
32,500 | 3,700 10,800 | 0.33 | Chatter - Seiz-
Block (planed surfoce) Dry 4,300 490 713 0.17 | i
on K.E. 52 (Koppers e r
Co.) having plancd | Chatter -
surface 22,500 2,560 | &,420 0e24 | Slight seizurc
- e = R w el L i
Block (plancd surface){ Drv 4,300 490 | 1,045 0e24 | -
on K.E. 52 (Koppers +
Co.) having plened © Chatters -
surfacc 22,500 2, b6C & 1420 Oe24: Sll”ht scizure
Block (planed suriccc)| Dr 4,000 460 808 0e20
on K.G.60 (Koppecrs
Co.) hoving plened Chatters -
surfece uU,OOO -, 370 9,580 0e25 Seizurc
Block (plmed surf: ce) Dry 4,000 460 808 0.20
on K.H.74 (KO]UCTS |
Co.) having plened I to Chattered ot
surfrce I 34,500 | 3,9€¢5| E,510| 0.16 | this lond
Block (nlqned surfacc)| Dry 3,500 1,080 | 1,660 0.18
on K.N, 40 (Koppers .
Coks) hov1nb plencd °
surface 585 800 7 270 9,100 O.14 Surfeces 0.X.
Same as zhove Weter 7,400 F=’ 1, &E0 0.18
to i
102,000 | 11,600 | 12,900 | 0.13 :Surfaces 0.K.
R = L =




0Q-B-691a #6 (Government Specificction) Block

(Continued)
o , . Total Coeffi-
Description of Condi=~ ;
matericl tion off 1°%9 M 1654 onf Force| cient of Remarks
test block block | in | friction
in 3be | peseidf 1D ]
Block (planed surfecc)| Dry 9, 000 14,0302 71E 0630 Slight vibration
oy gl SR ek 24,000 | 2,740/ 5,820 0.24 | Slight chattor
plancd surface i
34,000 3,890| 8,550 0.25 | Chattcr- Bronzc
scored
Some matericls os Wetcr | 35,000 4,000} 6,410 0.18
above, both ro- 47,000 5,370| 8,550 0418
finished by filing 69,000 7,890(15,070 0e22 | Slight vihrotion
Block (having Lubrite | Dry | 17,000 | 1,940| 2,059 0.12
No. 20 inscrts) on "S" to Ran smoothly.
Moncl heving ploned 119,000 13,600/14,360 0.12 Surfrcecs 0.K.
surface

21



QQ-B-691c #7 (Government Specification) Block

Condi- | Total JLocd on [ Force [Coeffi- N
Description of tion of|load on| block in cient of Remorks
matericl tesit block PeSele 1b. [friction
sl Wilors
Block (plened surface) Dry 4,000 460 523 0el3
on A.,S.T.Ms B-100-35 T
Grade A (Americen Bra Lo
Cos) having planed
surfacc 90,000f10,350 |9,740 0.11 | Surfaces 0.K.
Same materials as above Water 6,000 690 998 0.17 | Chatters all
to loads
29,000] 3,330 |5,105 0.18
Block (planed surface) Dry 2,500 287 375 0el5
on A.S.T.Me B=100-35 T
Grade D (American Brass to
Eoxt ) having planed sur- |
face { 67, 000} 7,700 |8,860 0.13 [ Surfaces 0.X.
Same materials as ahove Water, 10,000 1,150 {1,380 | 0.14
to
32,000 3,680 [£,610 0+14 | Chatters all
R Y D _ loads ~
Block (planed surface) Drv 3,000 345 784 0.26
on Cramp Brass #45 hav- to
ing planed surface 21,000 2,410 3,710 0.18 | Chatters all
| loads
X — NN [P ..l._.- A ]
Block {planed surfeace) Dry | 5,200 592 665 0.13
on Frontier Bronze #5 ! to
having planed surface ' 50,000 5,695 €,220 0el2 | Started to chat-
! ter at 2,000
SO | - o SR SRR e L S
Same materlals ag ubOVG Water | 5,500 626 713 Q61L&
to

51,000 | 5,810 6,560 Oel3 | Chotiers bedly at
locds greater |
__than 2,000 pes.i

Block (planed surfuce) Dry 16,500 | 1,880 | 2,020 0.12
on QQ=~B-691a 6 (Gov't, .

spec.) having planed !
surface 61, 000 6,950 7,430 0el2 | Surfaces 0O.Ke }
Same matericls as above Weter 8,000 910 1,140 0.14 I
17,000 1,940 2,090 0.12 |
28,500 3,250 3,990 0+14 | Chatter, slight |
[

!
| .
1 selzure

— i —————— o — o B i i (i s o E . — ein verm cmb ey ey — v e Sme ) — —
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f0=-B-691a #7 (Government Spccification) Block

(Continucd)
Total e
Dcscription of Condi=- load o Load o Force|Coeffi-
metcerial tion of block hloclk in cient of Remaorks
tesit in 1b. PeSele 1bs [|friction
Block (plancd surfoace)| Dry 9,000 1,023] 1,070 ORdL2 |
on S.A.E. 64 (Gov't. e '
spoc.) having plancd
surfeace 54,500 6,200 7,920 0.15 |Sliglt vibration
Same matcrials as Water 5,000 NS 832 017
abhove to i
22,000 2,530 3,730 017 |Chatters all
locds
Block (plsned surfacc) | Dry 3,700 421 594 Qa8
on DES (Koppcrs Co.) to
hoving planed surfoce 68,000 {  7,740|10,450 0.15 |Surfaccs 0.K.
Samc me.terial as atove.| Water 14,000 1,595} 2,140 0.15 i
Surfcces as from to
previous tests 28,000 3,190 5,230 019 |Cheattered all i
loads !
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QN-B~726 (Govermment Specificction) 3lock

S RN

Condi- | Total | Load on| Force] Coeffi- o
Description of tion of|load on| block in cient of Remarics
matcerial test block PeSele 1he Pl @ el ©)al
in 1he oz e i e e e T L
Block (plamned surface)| Dry 4,300 490 998 0.23
on Q0-B-671 (Gov'te
spec.) having planed = Sli;ht vibre-
surface 536 000 6,040 [11,050 0.21 tion at all
loads- Seiz-
e e e S NSNS | (PSSR S [ S g G N | SRR+ S e WMSC L
Sare materials as Water 12,500 1,425 3205 0.26
above +0 e .
43,000 | 4,900 |10,870| o0.25 |Vibration -
N _| Seizure |
| Block (planed surface)| Dry 5, 700 655 ok e |
1 on QG-B-691a 357 |
(Gov't. specs) heving to Slight vibhra- |
planed surface £8,000 7,815 111,950 0.18 tion at high-
er loads.
Surfaces 0.K.
Same meterial as above| Water £, 700 655 666 0.12
to Chatters at
41,000 4,710 4,530 (0l loads ahove
2,000 DeSeie
Surfaces O.K.;
Block (plened surface){ Dry 3,700 425 546 Omill5 1,
on S.A.Ee 64 (Gov'te . |
spec.) having planed Vibrates all
surface 31,000 3 860 4,850 0.16 loads
j =
Block (planed surface ) Dry 3,000 345 | 656 0022
on K.He74 (Koppers o
Cos) having planed Chattered -
surface 34,500 31 970 5,850 0.17 Slight seiz-
ure
) 2
Block (planed surfacex Dry 3,000 345 713 0024 !
on K.N.40 (Koppers | + ;
Coe) having planed ! ©
surfece ] 44,500 8y L0 9,640 0622 Seizure
Block (planed surface) Dry 5,500 632 903 0.16 l
on K.E. 95 (Koppers B
Coe) having planed | Vibration at
surface { 42,000 4,830 9, G 0.23 hi:iher loads




— R

AN-2-726 (Government Specification) B3lock

(Cpntinucd)‘_

Description of
matericl

Block (plencd surface)
on "S" Monel having
ground surfice

| Semc matcrials as

above

Block (having Lubrite
No. 30 inserts)on
"S" lonel having
ground surftce

Some material as
above

Condi- Total Locd on| Force | Cocffi-~
tion. of] lond on hloclz in cient of
test billoci: PeSeie 1be friction {
dnoilsie
AT e Lt 3 N — '
Dry 9,000 | 1,030 | 1,825| 0.20 !
26,000 | 2,970 | §,370| 0.21 |
35,000 £,000 | 7,550 0.22 | Slizht chat- !
' tor |
- - y“ - ..§, e B ¢ s e - @ S W . e ———- e {
Wetcr 5,000 e /0, 525 0+27 | Slirht chetter |
| | !
; 17,000 1,945 | 2,980 0e23 | Sli:ht chatter !
! |
| 28,000 | 3,200 ; 6,480 ©.23 | Bed chettor |
e - S R | I )
Dr‘y 6, 00Q 686 4‘78 .008 '
to i
69,000 | 7,890 | 6,660 0410 | Ren smoothly |
Woter 4,000 457 £10 0.10
to
351,0C0 3,045 2,870 0,09 Ren smoothly |
| |
43,000 5,600 | 4,390 0.09 | Sli:ht chettor
€9, 00 7,890 | £,260 0e09 | Bed chetter
|




SeA.E. 64 (Government Specification) Block

26

| Total Load on| Forcc |Coeffi- |
Description of Condi- | loed on| ™loclk in @alErE | ©if
material - tion off tloclk PeSele 1be friction
N test in=lbe =i
Block (plencd surfece) | Dry 7,500 854 | 1,020 0.14
on Class "C" (Gov't. .
spec.) heving pl encd | | Slight beoring
surfoce ; 68,000 7,743 | 8,270 0el2 feiluro on the
i ? Class "C"
- | bronze
: ‘ -
Seme matericl as above | Weter | 12,000 1,370 I 1,730 Oeld
to | Vitrotes ond
60,000 6,840 | €,610 0«11 chFblsEr s 2t es] )
i loads
Block (plancd surfacc) | Dry 4,000 494 618 0.16
on QN=B=671 (Gov't, i
spcc.) having ploncd © Bad chattors.
surfo.ce 40,500 5,000 6,340 0.16 Surfr.ces 0.K.
. i1 LA - e e e | e M| (LT ST T
Blcck (plancd surfacc) | Dry 2,700 307 356 Omill3
on Q0-B=691a #6 (Gov'ts i
" to L]
spcce ) having plancd 1
surfoce 68,000 | 7,750 | 8,420 0el2 | Surfr.ccs 0.K.
Samc material cos above | Wator 3,500 l 400 641 0.18
to [
1C, 500 1,195 { 2,070 0.20 Chetters beadly
! [ ! ot all locds
i i T
Block (plancd surficc) | Dry 7,500 854 | 1,140 [ 0415 |
on QC~3-691c. :£7 (Gov't. to i !
! spcc. ) 36,300 4,140 | 5,180 O0¢l4 | Runs smoothly
45,000 5,130 | €,600 0el5 FVihration
|
]
cme material os cbove | Weoter 9,000 1,020 i 1,260 Cels
to
18,500 | 2,110 | 2,330 | 0.13 |Vikrction o1l
locds
Block (planed surfcce) [Dry 4,500 517 594 0.13 :
on QC-B-726 (Cov'te to :
spcce) having ploncd | 68,000 7,810 7420 Cell Runs smoothly ;
surfoco | s1,50c | 9,570 | 8,950| ©0.11 |Chctters
| 1
1 ;. A



A .
Description of : Condi-
material

gtcst

i tion of

(Con

mmrr m o

Total

=lack
P.Sli.

Load on; Force

S.A¢Ee 64 (Governomt Spocification) 2lock
tinucd)

in

1b.

Cocfrfi-
cient of
Tricticn

Eemorizs

| Plock (plencd surfocc) i Drv
on S.AE. 62 (Gov't,
spcce ) hoving plancd
surfeoce

to

(38 QI

455

012

Cell

Runs smoothly

———

Dicgonal grooves 2
mazchined in the loclk;

to
3¢, 000

T | e NEPPSIRLS R

' | Block (plancd surface) ;Dry &y D) 470 B8
! on D.H.S. (Koppers L0 L1700 CL, 806

e . Co.) hoving plened to I

i surfaco | i 30,0021 3,53C
| . ) j
I — L VR ~1. —
' Seme matorial as above !Water | 5,700 588
| !
i ! ! = -~
| Block (plancd surfoce) i Dry | 3,700 4355
{ on K.H. 73 (Koppers i to
Co.) having plencd ‘ ‘ 2,410

surface

Same matoeriacl os arove. Woter
Refinished vy file.

%

69E

Qel4

001/4:

(@ L)
R 1LE

——

1
]
Scamc matericl os ahove (Wetur | 5,50C 625 712 RIS
| ! to
, i 23,007 2,620 | 2,565 0.11 |[Chattcrs ¢
2 locds
Seme matericl as chove.iWater GO e ST 665 N.13

I

i
ECheztters
i

et

-.I'
i m o

|

.

| Chotta
oy
«Cratters
e

rg

Pa

hed=

1

Chetters

y 1y

Chetters
1y,

b) 3
[REIC)=

Runs smoothly

T Qe

Scizurc

45290 £94
to i
Syl = 3,800

' Block (plened surfoce) Dry
| on K.N.4 (Koppers
[ Co.) hoving ploncd i
A | surfrce

1 Same matoricl os ahove Woter

21,800
to
19,000

5,580

LT

5,180

£52

2,850

Zel7

€ oIy

Celb

Chottars

Surfrccs

Vibrated
loods

b d-

ly all locds

0.L%.

all
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S.A.E. 64 (Government Specificetion) Block
(Continued)

e . Total | Load of Force |Coeffi-
Description of Condi- | load on blocl in cient of Remarlks
material tion off hlock PeSeil 1b. friction
test in 1V I
Block (planed surface) | Dry 4,500 517 760 Nel7
on K.N.42 (Koppers to
Glow) having planed 32,500 3,738 5,015 0el5 Chatters all
surface I loads
Block (planed surface) Dry 3,000 345 BZE 0617 Ran smoothly
on "S" Nonel having . .
Mot 5 uetteed | The 13,000 1,485 2,376 0.18 Vihration
"S" Monel surface was
rather "wavy". 20,000 | 2,285 | 3,280 0.16 |Vibration
Lol L el R e
Block (having Lubrite | Dry © 4,000 4.57 285 0.07
#30 inserts) on "S" E to Ron smoothly
Monel having ground ! 4g,000 | 5,490 | 4,580 0.10
surfuce :
. 89,000 7,890 7,130 C.10 Chottered -
; Surfeo.ces 0.X,
R ik = »
Samc moterial as anove | Water ! 27,000 3,085 2,490 009
to
92,0C0 | 104500 8,430 009 Ran smoothly
1106,000 12500 9,620 0609 Cliattered -
; Surfeces 0.
Block (planed surfoce) | Dry 8,500 971 | 1,020 0.12
on 12 Cr. Steel Plate to
having a surface pre- 164,000 | 18,752 ]13,48C 0.C8 Ren very
viously scored smoothly
Seme materials as ahove | Water 5,000 571 610 0.12
69,500 7,090 5,240 0.08 Ren very
smoothly
|

28



D.Z.S. (Koppers Co.) Bronze Block 373

b=k
=0

I
|
|
|
!
i
f
!
f
!
i
!
!
!
!
I
I
{
i
!
I
I
!
!
I

lozds

Condi=- | Loac onl Force |Coelfi=- _1
Description of tion of hlock cient of Femnrlcs i
meterial test DeSeiel 1he friction
Block (»lemed surface) |Dry 625 , 3401 C.27 i
am A.S.T.Me B=100-35 |
7, Grade & (Americen 2,713 | 8,290] 0.38 |
rass Coe) having | Chatter - Seiz-|
praned surfacc 4,250 1200 0639 ure on plate ]
Klock (plancd surface) 494 880| 0.21 !
on A.S.T.M. B-100-35 {
T, Grade D (Amcrican i
Brass Co.) having ; Vibration - |
plancd surface ! 3,735 12,150 Q37 Seizurc on '
f; i prlate '
|’ T
Elock (planed surfecce) | Dry 306 784]  0.31 ¢
on Amcrican Brass ! |
#915 hzving plancd ?
surfaco ! 490 | 12,85¢| 0.24 | Slight seiz- |
| UNRE = \
* Block (plmed surfiec) | Dry 203 618| (.25
on Americon Bross !
#937 having plancd }
surfacc i 6,060 | 12,450 0,25 |Scizure on !
1 i . plote J‘
Block (plancd surfccc) ;Dry 450 1,020 0.26 i
on Cramp brhss:#45
having plancd surfeocce ! €,580 ,400f 0e22 |[Seizure
— .+ T : s = = T ————— e ———
Block (plancd surfucc) | Dryr 506 713]  0.17
on Cramp brass #91 i '
having plancd surfacc | 5,060 | 12,280] C.29 |Slizht vibkro-
| tion. Sur-
Ll | £ dihesfinieleSEORK e s
Block (planed surfe co)' Dry 538 1,093 Q25
on Fronticr bronze i-5F
having plancd Surf&COJ 5,313 |1 11,163] 0«26 | Slizht sclzure
| L )
Block (plancd surfacc)’ Dry 285 523 Q.21
on Class "D" (Gov'te
aSpGC.) having plancd J
SuRRace i 3,20C 549990 Q.14 jB&d chotter
f . SR e I B ey 4
Same moteriels as I Weter 262 335 0.15
ahove f
E 3,070 2,040 0811 hotters cll
i
!

— e e e e e e = e mm e



D.HeS. (Koppers Co.) Bronze Block

(Continucd)
T | Bondi= Totel Locd on| Force | Cocffi-
Description of tion of| locd on| block in cient of Remarks
matericl test block PeSele 1b. friction
il o
Block (plcncd surfacc)i Dry 10,500 1,195| 1,664 0.16
on QQ-B-€91a & o
(Gov'te spcc.) hoving Chattcrs -
plined surfoce 42,500 4,840111,520 . 0.27 Platc scored
Scme matcecricls as abovd Water 4,000 486 760 0,19
Refinished by filing to Vibretion -
32,500 3,950 (1C,100 0.31 Slisht seiz-
: —p wre .
| Block (planed surfoce)) Dry | 7,000 798| 1,140 0.16
| on S.A.Ee 64 (Gov'te | to
specs) having planed 46,500 5,300| €,0G0 Cel3 Surfaces 0.K.
surface ! i
Seme materisals as Water 7,000 798| 1,140 1 0.16 Chatters all
above | loads
| Block (planed surface)| Dry 10,000 1,140 1,425 0.14
on D.H.S. (Koppers to
Co.) having planed
surface 81,000 9,220(11,83C 0.15 Ran smoothly
AR S STt S ST S | = J
Same materisls os | Water | 7,500 o3e| 1,925 o©.26 |
akove ' 21,500 2,688 §€,01C 028 |8light vibra-
| tion
35,000 4,375 9,930 0e28 Slight vibra-
tion. Black
flakes formod
| | SSUSGl SEp— e Y ] o0 surface
Block (having Lubrite ! Dry 20,500 2,345 1,970 0e10 |
#20 inserts% on D.H. to Ren smoothly
S. (Koppers Co.) hov- 68,000 7,770 7,750 | 0.10
ing planed surfece
Same meterials aos Water 21,000 2,400 2,600 Q.12 Ren smoothly
above to
69,500 7,940| 7,130 0.10 | Sterted to chat-
{ ter =t this
| load
. | e . B |L . AR ey -
Block (planed surfece)] Dry 2,700 307 425 0¢16 |
on K.N.40 (Koppers s %
Coe) having plancd { Plote scored
surface 44,000 ERCHONE 8/,1310 0019 | slightly
|
———————————————————————— -_— e m e . e el oo e e e e e m— - —.—— e e e

Jo



D. H. S. (Koppers Co.) Bronze Block

R (Egntinued)
Condi~ Totel Load on| Force | Coeffiw
Description of tion off load on block in cient of Remerls
material test block PeSele| 1b. friction
in 1b. i
Block (planed surface) Dry 3,000 34.5 5218 0617
on K.N. 42 (Kopwers 84
Co.) having planed Vibrated all
surface 52,500 5,605 745390 0e15 loadse Slight
seizure
Elock (pianed surfece) | Dry 3,200 400 522 0.16
on K.S. #95 (Koppers to
Co.) having plmed
surface 18,000 2,250 4,275 0.24 Plate scored
= e 1) o e R o e ers ol e =y s sear oy bl e n e aear < Tarslilii - e e
Scme materials as obovel Water 9,200 1,045 1,375 0.15
to
27,500 3,140 5,180 0.1¢ Plote scored
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r K. E. 52 (Xovpers Co.) Eronze Dlock
Condi- | Totel |[Locd on| Force| Coeffi- I
Description of tion off load on | bhlock in cient of Rermarlzs
moterial ESTE *lock PeSels 1Ibe jfniection
PRI TR, TR im b 4 ‘
Block (ploned surfuce)| Dry 2, 500 287 760 0430
on QR-B-671(Cov't. 2o ;
spec.) heving plcned ;
surface 23,000 3,840 5,160% 0e22 Cheatters cll
. e e | YPPITIOON - Speey A bt agrdesds,
Block (planed surfzce)| Drv 4,600 524 1 980 0.21
on QN=B=691a #8 # ! ! :
. o |
(Gov't. speecw) hoving |
plened surfice 22,500 2}, 560 6,300% 0628 Chatters-
| Seizure
) - . S NSO N ———
| Same materisls cs Woter | 3,700 422 4991  0.14
cbove to ) E Chotters ct
49,000 5,580 7,180§ 0e15 locds nhove
1 | 3,000 PeSe ie
Block (planed surface) | Water | 5,500 632 808! Ge15
on QQ-3-691c #7 i i |
(Gov'te spece) having! o i
planed surfeoce {32,500’ 3,740 | 5,225i 0.16 Chetters all
; { L loods
i Block (planed surf&ce)1~W&ter 4,500 51% ; 1,045| 0423
on QG-B-726 (Gov't. o i ’
spece ) having planed | Started to }
surfr.ce 122,500 | 2,585 ! 5,250 |  0.23 !
i
. 34,500 J 3,565 | 7,940! 0.23 | Chatters
| : - b ] = -
| Block (plened surfi.ce) Dry 5,000 ! 742 i Q74 | 033 !
on K.E.73 (Xoppers . E I ! 4
Co.) hoving pleoned ; ! Chatters 11
surfrce I | 8,000 912 | 1,850 023 | loads
'| B T, IR e —
Same matericls as { Weter l 350 40 | 48 Qel4
! {68,000 | 7,740 | 9,320 0.14 | Chatters 211
| i i locds
_i - e T |t : - h
Block (planed surfuce) | Dry 4,000 460 | 879]  0.22 !
on K.He 74 (Koppers | to ; |
Coe) hoving ploned - '
surface 28,500 3,275 B 2510 0.18 Chatters «ll
: loads -
. i Scizure
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K.G: 60 (Xoppcrs Co.) Bronze Block

Condi~ Total Locd on| ForcelCocffi-
Description of tion of|load on | WHlock in ccnit o b Reme.rks
material test “lock DeSele lb. [friction
- in lbl. - m b - -,
Block (plened surface) | Dry 4,500 521l FILE 0l.11
on Class "'C" (Gov't. o
spece ) having plancd
surface : 131,000 | 15,230 (12,710 0.10 Runs very smooti-
Il
Samc metericl os Weater 4,000 4.60 522 0e13
ahove to
68,000 7,820 7,600 0.1l Runs smoothly
80,000 9,190 9,240 0.12 Chotters.
Slight hoor-
ing fcilure

A lorge numbter of tests werce run on thoe sbove com-

ktination.

8

The okove results cre from the best testses

Therc vieis no chrttering or scizurc in ocny test below
4,500 1he per squorc inche

Block (secrecred surficc)| Dry I 4,300 494 | 1,235] 0.29
on K.E. 52 (Koppcrs i
Co.) heving plencd
surfoec 20,000 2,300 5,800 0«29 Cratters «ll
locds.
Scizurc
|
- we . SR, — _I
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KeEe 73 (koapers (0.) Bronze Block

Condi- Total | Load on| Force | Coeffi-
Description of tion of|load on mlock in cient of Renarks
material test block DeSels 1% friction
- fin 1bs .
8lock (plemed suritce) [Dry 4,000 420 832 0.21
on A.S.T.s B=-100-35 s 1
A, Grade D (Americen |
Brass) having plened |
surfuce 12,000 1,&H0) |8 1L, 828 0.186 Chetters oll
(Liad loads =
Block (ploned surfece) [Dry 4,000 460 | 1,045 0.26
on Cremp bross 7145 to | Chotiers oll
having plened surfzce | 12,000 1,380 2,5551 0.21 Youds
— S = e 5
Block (planed surfrce) |Dry 4,500 E17 570 |  0.13
on Frontier bronze #5 to i Vibroted ct
having planed surface 42,500 4,285 S,SZOi 013 this load
Block (planed surface) |Dry 4,000 4.60 G6E6 L 0.17
on QQ-B-726 (Gov'ta . ’ |
specs) hoving planed ‘ { Chetter -
surfece | 34,500 3,970 65,0801 0.15 |S8ligzht seizure
Block (plened surface) Dry 6,500 748 737 | 04185
on K.E.52 (Koppers Co.] to
having planed surface | 39,000 4,485 | 5,870 0.15 |Seizure
Block (planed surfoce) |Dry 5,000 574 203 0.18
on K.Iis 74 (Koppers to
Cos) heving nlened | :
surface 27,000 ¢ 0el17 Chatter cll 1
| el locds 1
{ Block (milled surface) |Dry | €,000 0.19 !
on KeN. 42 (Koppers | { " o
Co.) hoving milled | - Chttered -
surfi.ce ‘ :25,500 Q- 1E Seizure
Scme mrterinls ©s i
ohove . FRefinished fTeter | 9,000 god | 1,164 0.19 | Chotters hed-
'bv file i | ly
S U SUUUR S, ==—-'=~1 (% L1 JrL Ty UL SR - -
Block (plcned surfr.ce) lDrv | 5,000 8756 | 1,093 0.22
on K.S. 95 (KOﬁ“ers | } e
Coe) having ploned { |
surfoce | %31 500 3,620 5,660 0.18 Chattered all
{ locads
|

e 1 —n o e ot e vt i e o o o e e b s ——— ———
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K.¥. 74 (Koppers Co.) Bronze Block
— | Condi- | Total | Load on| Force [Coeffi- |
Description of tion of| load on| hlock in cient of Remarks
meterial test block PeSeise 1b. friction
in 1lb. e
Block (planed surface)‘ Dry ! 2,900 BB 546 0.19
on QR=B-691a F7 Gov'ts T
spece ) having planed F
surfecce FZS,SOO 2,700 3,825 0.16 Chatters cll
X | loads
Block (plsned surface)' Dry r 4,000 460 546 | 0.14
on S.A.E. 64 (Gov't. o
spec.) having planed | | I
surface : 51, 500 | 5,920 i 5,985 0el2 | Runs smoothly |
I |
! | 68,000 - 6,720 { 7,295 0.13 | Chatters j
LA . i e
3lock (filed surfaces): Dry | 6,000 690 | 1,472 | 0.25 E
on K.E. 52 (Koppers o |
Co.) heving filed | {
surface i 32,000 3,680 £,655 | 0.18 Chatters all |
| | | londs
~ -+~ — !
Block (planed surface)! Dr~ 4,000 460 855 0.21
on K.G. 60 (Koppers : . {
Co.) having scraped | ! ©
surfc.ce : 64,000 995! (1528, 6110 0.20 Surfeces 0.Ke.
: T i
Block (plened surfece) Dry | 4,000 455 594 0s15
on K.He 74 (Koppers { o I
Coe) having plaoned |
surfr.ce 68,000 7,750 8,770 0.13 Slight seizurd
o I o — —— ) - -~—— -
Block (milled surfacc)i Dry ! 5,500 626 760 0.14
on K.Ne 42 (Koppers | 5
Coe) having milled | | |
surface [ {102,000 11,620: 10,760 , 0.1l Ren smoothly
Some materials as | Woter | 12,000 1,365| 1,690 { 0.13 |
choves Milled sur- to !
face | i 68,000 74740 7,790 § 0.12 Ren smoothly ¢
l ] | ‘
| 82,500 | 9,400| O0.l2 Chrottercd ot

|

this load JI




K.2N. 20 (Koppers Co.) Bronze Block :
Condi-i' Total | Leond on] Force| Coeffi= | .
Description of tion off lozd onj Dblock in cient of Remarlks
metericl test | block | Peseis 1he friction
e L dndbel
| 2lock (planed surfrce)| Dry 4,000 480 | 1,190 0.30
on A¢S.T.¥s B-100-35T s
Grede A (Americon !
Brass Cos.) hoving | i
planed surfrce 11,000 : 1,265 €,990 OeC4 Bad seizure
= - - f n. e
Block (planed surfe.ce) Dry L,OOO 2.0 1,307 0633
on Frontier Bronze 7:5 to |
heving ploned surface ] &4 ,000 5,910 7 10,350 ©c®lL Slltht 801zurri
o —— .08 ——— 4 % A4S > D} o A o A % A ot ot bt e — - ._.,.;. - PP 1 - - - N - e e rbe s v s,
Block (planed surfoce)| Dry | 9,200 | 1,050 | 1,310{ 0.l4 i
on Class "C" (Gov'te bo
specs) hovine plaoned H
surfeace { 63,000 ¥ 7,170 6,830 0.11 Surfoces 0.X.
TSR IR VI ) R, AR, I SISl B L
Same moterizls os Wetor | ,500 | 1,080 { 1,380, 0415
above 2 to i
| i 85,500 | 6,320% 8,470 0.12 | Runs smoothly
65,000 ! 7,400 | 7,440 0.11 | Started to
| (SRR e— 1 e o Shd g e e ViDECRE :
Black (plencd surfcce) Dry | €,700 i 990 } 1,210} 0.14 !
| on Class "D" (Cov't. . i ] { i |
specs) hoving planed : : s Slight secizure
| surfoce ; €3,500 7,230 U,SOO 0613 on plate
:-.-_._._.-—...._—_...4 e T = }.-.- o Ll | T | RSt e o
Some matericl os fleter ¢ 8,700 990 1,380 0.16
above i to
| 87,000 | <,220] 4,700 0.1z § Chettered cll
e ) i locds
Block (plened surfrce) Dry | 6,500 | 7¢7| 1,900| 0.29
on QQ-B-671 (Gov'te | { to |
specs ) hoving planed | 42,000 4,830 12,380 0430 | Seizure -
surfnoo ' :
S T | S N — | — Lo |1 3
Block (pl ned Surfacc1 Dry | 10,000 1,140[ 1,140/ 0.1
on QQ-B-691a #6 Gov Gt - ; , ]
spece) having —laned | | ! ©
iz | 10,000 1,120 3,510 0.31 | Seizure k
1 A L
T TS e e 2 .._.'; Frca e T .'_4 B = 8o - _1. SRSy (P S S
Same materials as Water ! 9,ooog 1,020 1,260f 0.14
ahove i to i ;
104,500 ; 11, 900; 11,950 0411 | Ran smoothly
! l




Kele 40 (XKoppers Co.) Bronze Block
- s == MG ame d)
“Condi- | Total [Load on| Force jCoeffi=- T
Description of tion of jload on hlock in cient of Remari:s
material test block PeSeioe T friction
e in 1b. . o =
Block (planed surface) Dry 3,300 B¥E 280 0e27
on QU~B-691a :£7 ‘o
(Gov't. spec.) having
planed surface 13,000 1,480 2,805 0e22 Vibrates all
loads
Same materials as { Tater 13,000 1,480 3,560 0.27 Chatters badly |
avove i !
B TR OUN RS R B e i }__ B — > o
Block (planed surfece)| Drv 3,700 425 903 0.24 |
on Q7-B-726 (Cov't. to I !
spec. ) having planed ! |
surface | 42,500 } 4,880 | 9,320 0,22 | Seizure
Same material as 4,800 552 642 0.13 | !
ahove Water to ;
52,000 5,970 9,860 0.19 Surfeces 0.%. j
Block (planed surface) Dry 27,000 3,080 3,510 0.13 ;
on S.A.E. 64 (Gov'te |
specs) having planed | 37,000 ] 4,220| 4,710 .13 | Vibration
surfeace [
| 42,000 5,580 €,250 0el3 Chatter
Same material as abovei Water i 28,000 5,190 4,000 0.14 Chatters all
| to loads
' o
| 49,000 551060 6,850 0.14
p— L ERLOEA ) IS RS )2l RO c el | o . |
Block (planed surfece) Dryv 2,600 296 451 ORI 7.
on D.li.S. (Xopypcrs to Block scorad
Co.) having planed 35,000 3,985 10,800 0.31 et 3,000 D.s.id
surfice
Some meterial as abovel Wetor 9, 500 1,02C 1,380 ; 015 |
to
i 28,000 @ 5 L90) 3,270 ©) 1) Chettered badly,
i 37,000] 2,220 9,210 0.25 | Stopoed chut- |
to tering
i ! 46,500| £,300] 12,300 § 0.27 | Surfeces sccred
S R N S ST R A (G S




K.N. 40 (Koppers Co.) Bronze Block
EContinued)
D Dt £ Condi- Total. |Load on| Force|Coeffi-
e;gi;gizgn © tion of|load on blocg ' in ci?nt-of Remarl:s
test block peseie’ 1lbe |friction
in lbe
Block (plemed sur~ |Dry 3,500 394 522 0.15
face) on K.E. 52 l
o
(Koppers Cos) hav- |
ing milled surface 43,000 4,840 | 6,370 0el5 [Chatters all
loads
Same material as Water 4,500 507 665 0e15
above to
21,000 2,370 | 2,970 0e14 |Chatters all
loads
Block (planed sur- |Dry 34000 342 546 0.18
face) on K.N. 40 to Oy Ky
(Koppers Co.) hev- 27,200 | 3,100 | 4,750 0.18
ing planed surfaces
35,600 4,050 | 7,200 0e20 |Lines of seiz-
- . | —_— ure
Same material as Water |10,000 ( 1,140 | 1,495 0.15 [Vibrated at
above all loads
68,000 7,740 | 7,740 Oel2 |No bad effect
on the surface
= ,
Block (having Lub- |Dry 7,000 800 522 0.08
rite #20 inserts)
on K.¥. 40 (Xoppers to
Coe) having planed
surface 95,000 | 10,850 | 8,380 0«09 |Ran smoothly
9,000 1,030 879 0el0
Same materials as Water to
above 164,000 | 18,750 (14,370 0e09 |Ran smoothly
Block (planed sur= Dry 5,000 57E 856 0.17
{ace on K.NS 42 to
Koppers Coe) have Slicht scizure
ing planed surface 60,000| #,895 10,310 Oel7 8
i AEETP ’ : 2 . at 6,000
- PeSels o
Block (planed sur- Dry 2,000 228 | 3,420 0617
face) on KeSe 95 to
(Koppers Cos) hav-
ing plmod surfeoce 66,000 7,520 10,500 Oel6 Surfaces 0. Ke
Same materials as Water 9,000 1,020 1,570 0617
above. Surfaces o
1S f_' 2177
o 81,000| 9,230|11,000|  0.14 | Surfuces O X, '
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K.N. 42 (Korpers Co.) Bronze Block )
Condi-| Total | Locd on| Force | Coeffi- |
Description of tion off load on | block in cient of] Remarls
material test block DeSeie 1b. friction
in 1be . 1
Block (planed surface) | Dry 4,700 540 832 | .18
on Cramy Brass #91 to
having planed surfece o6 2,760 4,280 0.18 Seizure
Bloclt (planed surfoce) | Dry 3,500 402 2456 | 0,13 |
on S.A.E. 64 (Gov'te s |
specs ) having ploned !
surfecce 1095000 12,680 |le,2E8% 0.09 | Surfaces 0.K.
Same motericls as Water 5,000 574 594 0.12 }
shove to i
51,000 5,860 £,250 010 : Ren smoothly
61,000 7,000 [ 6,220t 0610 ! Started to
W S ISR St < W, S Tk R I - e
Block (plened surfece) | Dry 4,500 512 495 1" Ow1X
on D.E.S. (Koppers 0
Co.) heving planed 19,500 | 2,220 | 1,900 | 0.10 | Ren smoothly
surfoce 30,500 3,475 3,130 0610 Started to
chatter. |
| — A - . _Surfrces 0.K. |
| Block (ploned surfece) | Dry 4,000 456 808 | 0420 |
| on K.H.74 (Koppers to Chetters nll |
| Co.) having planed 68,000 7,740 | 9,810 | 0.14 loads. ‘
| surfece | Sli;ht seizure
Same moteriels as Weter 4,500 B2 666 0615 i
above to
11,500 1, 3O 1834516 0,13 Ren smoothly
' 22,500 | 2,580 | 2,730 | 0.12
L , Che.tters
63,000 T s 170 i 8,290 | 0.13 Surfaces 0.K.
. piie et g 1L e R e Bl e — e T
Block (planed surface) EDry i 35000 345 546 0.18
on K.N.40 Kopners Co. ) to .
having planed surfaoce | 20,500 2 5558 3,750 0.18 Ren smoothlw
i
| 29,500 Bh10 S OREEIT O ORENQRNES) Chattered
Same netericls cos Weter 11,500 W82 1,735 0.15 Ren smoothly
arove :
20,000 2,300 | 3,160 0.16 Crattered
| to
| 31,500 3,620 £,345 0.16 Surfe.ces 0.X.
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KeSe 95 (Koppurs Cos.) Bronze Block

Condi- | Totel | Load orf Force[Cooffi- I T
Decscription of tion of load block in cicnt of Remerks
material test on block| pPeseie 1be |friction
in 1bo
— -
Block (planed surfecc)| Dry 6,800 780 11,995 0.29
on American Brass 1. ¢
#915 having plancd ' !
surfe.cc 27,000 § 3,100 | 7,060; 0e26 Scizurc
e e e -l e EEE e e e o
Block (plemed surface)| Dry | 5,000 | 525 308! 0.16 .f
on QQ=B-671 (Gov'te i !
SPtCe) heving planed to i |
surface. Dircction I i i
of mechine marks on . i {
block cnd plate at j J
right angles { 154,000 6,210 {11,430! 0.21 | Surfnces 0.K, !
Block ( fencd surficc)| Dry |  4,00C 455 712' 0.18
on QG-B-691x #6 ' ! i
ot to | i 3
(Gov't spcc.) hoving ; i | l
planed surfrcc ‘ 40,00Q | 4,55C 2,670 .22 I Strrted to
| ® ; |; vikrate at i
| this locd
S ] SR "I, I A
Some material as Water | 5,000 570 | 832f 0.17
above to i
85,000 | 9,670 [12,130{ 014 Surfaces 0.¥,
. L EEE ——— | e i B e e e i el
{ Block (planed surfaoe) Dry 2,800 322 1 350 Q.12 | i
on QQ-B-691a (Gov'ts = ; ! . %
spec.) having planed | I ; ;
surface 64,000 7,340 66,7201 0.1l Ran smoothly -
| i Surfeces 0.K.
e _'_._ e
Same material as Water | 32,00C 3, €80 4,515; Q.14 !
above } to g i
: 94, 8QC 6,260 6,890 0613 Started to !
' chatter at
l 4,000 NeSeie
= S b R e ek ~ B U SO
Block (planed surfcce)| Dry 2,200 330 594! 0.21
on D.H.S. (Koprers to
Co.) having planed
surface 3€,00C 4,100 |12,350Q Ced4 Block seized
Block (planed surfece)| Dry &, EC 970 1,780 0.21
on K.5.40 (Koy;ers S
Co.) having ylened
surface 64, C00 7,310 {1%,8C0 0el7 Surfeces 0.X,

0



K.S. 95 (Koppers Cos.) Bronze Bléck
(Continued)

Condi= Total | Load on | Force| Coeffi- YELy
Descrirtion of tion of |load on | hlock in cient of Remarks
meterial BEREE block NeSele 1b. friction
inlbe } ¥ 1
Block (planed surfece)| Weter 2,500 285 974 | 0.39
on K.N.40 (Koppers
Com) having planed e
surfe.ce 20,000 2,280 9,220 Q.46 Seizure
Block (milled surface) Drv 3,200 364 546 0el7
on K.5.95 (Koppers to
Co.) having milled
surfece 17,000 18935 3,990 0e24 Seizure




. E— W T R BB S

"S" ionel Block
I Condi- | Totcl [Loed on} Force | Cocffi- 1 Bl
Description of | tion of [locd on| bleclk in cicent of Remarks
material test billoelz PeSels il Tois friction
Bl & e SN s I e PR | i Sl AT P e
Block (ground surface) Dry 7,000 800 3,680 0526 Scized in 3
on "S" Monel having strolcs
ground surfecc
Samc matcrials os Dry 7,060 800 | Lyl® 0.17 Slight vibre~
above - Reccheel: to tion
36,000 4,115 5,580 0.16 Slizht vibreo-
gL @)
36,000] 4,115 (12,100 Oe 34 BIEC] sitnolres
Scized
Block (ground surfeocc) Dry 2,000 229 285 0.14 Ken smoothly
on 12 Cre. stecel hav-
ing plancd surfocce. 11,000} 1,26C 1,640 0«15 1st strolc
Both block and platc
cinted with o col- 13,000 1,490 8,510 Dedi2 2nd streke
loddal grsphite
1.5,00Q:" 1L, TLE 2,050 0.60 3rd strokc
Load built up
without in-
crca.sing the
load by means
of tho test-
ing mecchine
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12 Chrome Steel

Condi- Tejtaul Load on | Force j Coeffi-
Description of tion offlocd on| hlock in cient of] Reme.rls
matericl test hlock | peselo 1be. friction
in 1be o
Block (planed surfrce)| Weter 5,700 582 705 012
on S.A.E. 64. (C'Ov'tu to
spece) hoving plancd
surfacc 69, £00 7,090 5,080 0.07 Ron wery smooth
Block (planed surfecc)| Dry 4,000! 460 965 0.24
on D.H.Se. (Koppcrs o E
Co.) having plancd
surfacc 14,000 1M5 67140 3,14.0 0622 Slizht vibra=-
tion - Plate
i scorcd
Same matcrials os Woter 4,000 460 1 Lol 0.28
above !
1550001 15725 3,605 0. 24, Seizurc
Block (plancd surfacc)| Dry 1,000 102 238 0e24 |1st strole
on 12 Chromc stccl v
having plcncd surfece 2,600 265 2,065 079 2nd strokec |
13,000 1,325 9,380 i 0.72 3rd strolc
9,400 960 71050 0.75 4th strolke

231 above loads
[ occurrcd with
the initicl sct
of #he testing
mr.chine




18-8 Stainless Steel

Condi- Total |[Load on| Force |[Coeffi=-
Description of tion of}load onj hlock in cient of Reme.rks
material test hlock l PeSele 1b. f'riction
e - in 1b e - — . —— L " — — ——— . 4 Wt S 04
Block (planed surface)| Water [12,500 | 1,275 | 1,380 Osll
on S.A.E. 64 (Gov'te to
spece) having planed
surface 42,000 4,250 B E1{0) 0.09 Ran smoothly
Block (planed surface) Dry 155,0001s 114 261 i 0.26
on 18-8 steel having +o
planed surface 5,500 629 |1,950 0.36 | Scored
Same materiel as above| Water 5,500 629 1,545 0.28
6,000 636 2, BILO; 0es44
11,000 1,255 5,860 0e53 Seizure
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