Using 5P4175 Boring Tool Group And 5P1618 Tool Arrangement{0672, 1200} (SMHS8839)

SMCS - 0672, 1200
All Caterpiller Engines With Cylinder Liners

Th'e' 5P1618 Tool Arrangement or the 5P4175 Boring Tool Group (1), with the necessary tools given
in the tool application chart on page 2, are used to cut away material from the cylinder liner
counterbore, or the top face of the cylinder liner counterbore, or the top face of the cylinder block on
engines that use a spacer plate, and install a new insert in the machined counterbore. The 5P1618
Tool Arrangement has all the tools needed for 6.25" (158.7) bore engines. Additional tools, that can
be used with the 5P1618 Tool Arrangement, are available for other engines; see the tool chart on
page 2. After installation of the inserts, use the 853140 Counterboring Tool Group to cut away
material from the insert to get the correct liner projection (height).

Tool Application Chart
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NOTE: Always remove the spacer plate from the.cylinder block, on those engines that have a

spacer plate, before doing the counterboring procedure.




1. Use a file to remove any rough places from the top surface of the cylinder block. Clean the top of
the cylinder block to make it free from all foreign material. Also make sure the cylinder liner pilot
bore is clean and free from all foreign material. This is necessary because the boring tool uses this
area for alignment.
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2. Assemble tool holder (1) onto boring tool (2). Make sure the tool holder slot is down and both the

pilot on the boring tool and the pilot on the tool holder are clean. Install the washer and nut. Tighten
nut (3) to 50 £ 5 Ib. ft. (6.9 0.7) torque.

3. With the boring tool in the horizontal position, remove plug (5) and check the oil level in the
hydraulic feed unit. Fill the unit with SAE10W, 20W, or 30W oil. Install plug (5). Loosen knob (4) to
release the feed control valve and move tool holder (1) in and out several times. Remove plug (5)
and again check the oil level. Fill with oil if necessary and install plug (5). Tighten knob (4).

NOTE: If the oil level is low, the tool may not cut smoothly.

4. Install the boring tool on the cylinder block. Release the feed control valve by turning knob (4)
counterclockwise; the tool holder will then move down into the cylinder liner pilot bore.
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5. Make an adjustment to nut (6) until tool holder (1) is engaged in the pilot bore approximately .25"
(6.4) as shown. Cylinder block (A) does not use a spacer plate; Cylinder block (B) does use a
spacer plate.

6. Tighten screw (7), to hold nut (6) in place. Install a minimum of three bolts (8) and washers.
Tighten bolts (8) just enough to hold the boring tool in place, yet loose enough to let the boring tool
be moved if necessary. While turning the tool holder manually with nut (6), tighten bolts (8) to 50 £ 5
Ib. ft. (6.9 £ 0.7) torque. The tool holder should turn freely after bolts (8) are tightened.



NOTE: To make the effect of gravity less when installing the boring tool on vee engine cylinder
blocks (because the cylinder block faces are at an angle), push up on the boring tool as bolts (8) are
tightened.

7. Manually pull the tool holder up out of the cylinder liner bore. Close the feed control valve by
turning knob (4) clockwise.

The counterbore should be made in two cuts. Use the micrometer and the chart on page 7, when
making the setting for the rough cut. Use a master gauge when making the tool setting for the finish
cut.

NOTE: If tool chatter (rapid vibration of the tool) is felt during the cutting operations, check the
following items:

1. The level of the hydraulic oil; see step 3 on page 4.
2. The drive chain; if it is loose, remove the chain guard and tighten the drive chain.
3. The cutting tool; if it is not sharp, see page 18.

4. The tool holder retaining nut; if it is loose, see step 2 on page 3.



. Cylinder Block Counfertore Dimanzions

Cotes du chambroge

Male der Gegenbohrung im Matorbleck

Cimansionas poro &l raboje an al blogue del mater

c . Cylindar Blecke That De Net Usa @ Spacer Flate

I Blﬁt—:y“ndms 535 P|nqu¢ de tehe
= Marerklegke chne Zwischenglate
c Blagues de matar sin plancho espaciodora

Rough @ = 005" (0,13

[ dégrossissage
+ 0.005" {0, T3}

Frobdvrchmesser
T g, o050 {0, 13)

Difmebs de eorte de

Finish @ = .003" (0.08)

@ finition = 0.003" (0,08)

Feindurshmesser
1 a,003" (0, oA}

D ametro qegbmic

Depth + 004" fD.IDJ
- .oz {p.ps)

profondeur + 0, 004" (3,10}
- {1,008 (0, 05)

Tiefe + 0,004 {0,108
- 0,002" {Q,D5)

Profundided + 0,004" [0,100

desbaste = 0,005" {g,13) % 0,003" (0,08) - 0,002% {0, 05)
D353,D3749,0308, 0398 7.535" {191.39} F.eoo" (198,12] LFE3" {19.13)
uasq,uggg?ﬁgagfnag? 7.015" {178,18} 7.250" {184.15) E30" [17.53)
5.4" 90° V8 6.525" [165.74) E.785" (172.34) .753" {19.13]
1693, D342 £.525" (165.74) B.EES" {169.29) 753" (19.13)
0237 . 276" [150,41) g.410" (162.81) 50T (17.453)
B nats - 5.660" (143.76) £.200" {147.,32) (653" (16.55)
D375, D318 £.640" (143.26) 5.553" (148,67} 628" (13.41)
D330, D333,1670,1673 5.516" {140.11) 5.600" {147.32} B33 (16.59)




@ < indor Block Counverbars Dimensions Mofle der Gaganbehrung Im Mistorblock

Cotes du chambrage Direnslonma porn el rebajs an el Hlogue del motor
. Engina o .C}rlindar Blocks Thot e 4 Spacer Plake
Mateur o Blocs-cylindres ovee plogue da tite
Moior c tohor bideks mit Zwischanplatte
totor c Bloques de motar que tienen plancha sspuciadora
@ rough 0050 (0.13) | fPFinish B 003 (0.06) @ oeerh + 004 (0105
= [z {Dﬂﬁ}
H dégromisnge A FHnition + 0.003" {0, (8] profendeur + 0. 0040 (0, 160
+ 0. 005" (0, 73) - D.og2t (G, 05,
Grobdurchmacser Falndurchmasser Tim fe + 0, (04" EI,]CI?
& 0, Q08" (9,13} + 0,003 (9, 08} - 0,002" (0,15
Didmetra ce corte de Didmedra ocabads Profundldad+ G, Ok }D, 10)
ciacbaste £ 0, 005" {0, 13) + 0, 003" {0, 08) - 0, oo {0, 4]
D334, 1674* 5,840 (143.8) 5. 500 {147. 3) L2000 (5.1
[334, 1690, D348 &, 323" [188.7) &.655" {1593} 2000 (5013
Ca48, D349 Al
3406 5,525 (165.7) 5.865" (169.3) L2001 {S. I
@ +trcent 556200 tylindar Black ¢ tAuller Matorblock 556200
+Except 550600 CyYincer Block HAuler Makarblock SEFA00
+iauf bloe-cylindres 534200 C +Excephe Bloqua de motor 36200
++3auf bloe- eyl indras SS9500 HExcepio Blogue de motoe 5S2500

Machined Dimensions For Earlier 5P1651 And 5P1653
Installer Assemblies
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If the 5P1651 or 5P1653 Installer Assemblies are used for installing cylinder liner seats for 4.75"
(120.7) or 5.4" (137.2) bore engines, the installers must be machined to the correct size. see the
illustration and chart (bottom of page 8) for the dimensions needed.

NOTE: The installer assemblies can also be sent to Porta Tool Inc., 812 Barstow Avenue, Clovis,
California 93612, to be machined to the correct size.

Making the Rough Cut

1. Put cutter (1 into micrometer fixture (2). Make an adjustment to cutter (1) to the dimension shown
in the chart on page 7 or page 8. Example: for the D398 Engine the micrometer should read 7.535J
(9191.38).




2. Clean tool holder slot (A) before installing the cutting tool. Install cutter (1) into slot (A). Pull cutter
(1) out approximately .12" (3.2) over the to face of the cylinder block, while the setting for the depth

of cut is made. Tighten screw (3). Carefully loosen knob (4) to lower the boring bar until cutter (1) is
against the top face of the cylinder block.

3. Loosen screw (5) ntiI adjusting nut (6) is free. Install depth gauge (7) and make an adjustment to
nut (6) until it is against gauge (7). Tighten screw (5), to hold nut (6) in place.

NOTICE

To prevent damage to the cutting tool, never hit the cutter or let
it fall. Never turn the cutter backwards while it is in contact with
the cylinder block.
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4. Turn knob (4) counterclockwise and lift the cutter so it is above the top face (D) of the cylinder
block. Turn knob (4) clockwise to hold the toolholder in position. Loosen screw (3) and push the

cutter tool into tool holder slot (A) as far as it will go, then tighten screw (#). Loosen knob (4) and
lower cutter (1) until it is .06" (1.5) above the top face of the cylinder block. Tighten knob (4).

5. Use a heavy duty industrial drill and adapter (8)to operate the boring tool. Remove the depth
gauge and start the rough cut.

6. Stop the cutter rotation immediately when adusting nut (6) is against positive stop (9). Loosen
knob. (4).



7. Lift the cutter out of the cylinder block and tighten knob (4) again. Loosen screw (3) and remove
cutter (1) with 5P1656 Hook (10).

Making The Finish Cut

B
r gauge (1) into micrometer fixture (2); make sure the side having the mark, UP, is on
top. Make an adjustment to micrometer (2) until the micrometer stem is against the master gauge.
The micrometer should then read the same as the dimension given on the side of master gauge (1).

1. Put maste

2. Remove the master gauge and put cutter (3) into micrometer fixture (2). Make an adjustment to
cutter (3) until it is the exact same size as the master gauge.

NOTICE

Be careful not to loosen screw (A) too fast, because the
adjustment of cutter (3) has a spring load behind it and damage
may be caused to the cutting edge.



3. Clean the tool holer slt carefully before installing the cutting tool. Install cutter (3) into the slot,
and push the tool back into the slot as far as it will go. Tighten screw (4). Lower cutter (3) until it is
.06" (1.5) above the top face of the cylinder block. Close the feed control valve by turning knob (5).
Start the finish cut.

4. Make the complete finish cut without stopping. Stop the cutter rotation immediately when
adjusting nut (6) is against positive stop (7).

5. Check the bottom of the counterbore to see if it is smooth. It may be necessary to turn the boring
bar very slowly for several revolutions to get a smooth finish on the bottom of the counterbore.

NOTE: The depth of the counterbore can be checked with depth micrometer (8). The chart on page
7 or 8 gives the correct dimension. Remove bolts (9) and lift the tool group from the cylinder block.



6 Use emry Ioth to remov rp edges (A) from the counterbore. The inside diameter of the
counterbore can be checked with 1P3537 Dial Bore Gauging Group (10) and again see the chart on
page 7 or 8 for the correct dimension.

Installing Counterbore Inserts

1. Tools needed when installing inrt (1) are 9S3265 Retaining Compound (2), 8M8060 Quick Cure
Primer (3), installer assembly (4) and 5P1657 Top Shaft (5).



2. Carefully clean the counterbore area of all chips and foreign material. Put some 8M8060 Quick
Cure Primer all over the counterbore area. Put a thin ring of the 953265 Retaining Compound
around diameters (A) of the counterbore area.

NOTE: If any cracks can be seen, put a thin ring of 953265 Retaining Compound along the
complete length of the crack. Put 8M8060 Quick Cure Primer on the insert. Put a thin ring of
983265 Retaining Compound around diameter (B) and lower face (C) of the insert.

3. Install insert (1) and installer assembly (4) into the cylinder block. Hit shaft (5) with enough force
to put the insert into place.

NOTE: Use a hammer with a minimum size of six pounds.

NOTICE



Make sure the insert is against the bottom of the counterbore. If
the insert is not against the bottom, the liner projection will not
be correct when the cylinder head is installed.

NOTE: When installing an insert in a 4.75" (120.7) or 5.4" (137.2) bore engine that uses a spacer
plate, the earlier 5P1651 or 5P1653 Installer Assemblies must be machined before they can be
used to install an insert. See MACHINED DIMENSIONS FOR EARLIER 5P1652 AND 5P1653
INSTALLER ASSEMBLIES.

4. Use a 1P5510 Liner Projection Tool Group (6) to check the assembled height of the insert. See

Special Instruction GMG00623. On counterbored cylinder blocks, the indicator should read zero to
-.007" (-0.18). On spacer plate cylinder blocks, the indicator should read +.001" to +.008" (+0.03 -

+0.20).

NOTICE

On cylinder blocks that do not have a spacer plate, if the top of
the insert is above the top face of the cylinder block, that part of
the insert must be removed. Two methods of removal are given
below:

1. Use afile, carefully, to make the insert even with the top face
of the block.

2. Install the boring tool again to cut away the insert until it is
even with the top face of the block.

5. Use the 853140 Cylinder Block Counterboring Tool Group to cut the cylinder liner counterbore to
the correct depth or to machine the cylinder liner seat for engines that have a spacer plate; see the
Special Instruction Form FM055228-02.

Cutters that are not sharp can be sent to: Porta-Tool, Inc., P.O. Box 307, Clovis, California 93612, to
be resharpened (made sharp again).



A Cuttr Shrpener Model No. PBS-20, shown above, is available from Porta-Tool, Inc.
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