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INT112 Job Sheet 2.2: Sawing, Drilling and Tapping

Objective/Outcomes:
Upon completion of this lab procedure, the student should be able to perform the following tasks
in the NSCC Machine Shop:

1. Cut/saw an aluminum block to a specific size for the NIMS workpiece
Remove sharp edges and burrs on the workpieces through sanding or filing
Layout the marks for drilling on the workpiece
Center punch the marks to assure aligned drilling
Drill the three holes on the NIMS project workpiece
Deburr the holes using a countersink bit on a hand drill
Insert a bushing into a specific hole using a hammer and vice
Thread two holes on the workpiece using a hand tap

NGO~ WDN

Important: This project is the first performance assessment of the NIMS Job Planning
Benchwork Layout certification. The other performance assessment for this certification will
be the NIMS Layout, which is found in the next job sheet.

The Finished Project

Figure 1 shows the finished project for the NIMS Benchwork performance certification. Notice
that the hole on the lower left, has a bushing inserted into it. The hole on the upper right has
been tapped, and the hole in the middle has been tapped and has an allen cap screw threaded into
it. (The original print shows a hex head machine screw threaded into the center hole)

Figure 1. The NIMS Benchwork finished project.
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1. The mechanical blueprint: Figure 2 shows the mechanical print for the NIMS
benchwork part.
2. Review the print to determine the size of the block, the size of the holes required, and
what thread sizes that will be tapped.
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REVISIONS
REV DESCRIPTION DATE APPROVED
A _|UPDATED DRAWING AND TITLE BLOCK | 3/7/05 | LW
$.307/.321 B | UPDATED .375-16 HOLE 3/31/05| W
\/P.43 X 90 C [ UPDATED .250-20 UNC-2B DEPTH 7/9/21 AS

.375—16 UNC-2B ¥.60/.80

$.196/.207 V.88
\P.28 X 90"
.250-20 UNC-2B ¥.50 MIN

i Notes:

1INSTALL STUD, CUT AND FILE .13 ABOVE SURFACE
‘ 2. BLOCK FREE OF SHARP EDGES OR BURRS

2.00 3. BROKEN EDGES .015" MAX

/|i|

BUSHING
-375-16 UNC-2A X 1.50 LONG
? BLOCK 1.00 X 2.00 X 3.00
SIZE

MATERIAL

#.3750/.3755 0D X .250 I BRONZE OR STEEL

CRS OR MILD STEEL

MACHINING SKILLS LEVEL |

Job Duty 2.1
BENCHWORK

o

I

SECTION A—A

DESIGNER DK [11/12/01 | MATERAL

ALUMINUM
Lol OR MILD STEEL
DWG APPD

INTERPRET DINENSIONS

AND
TOLERANCES PER ASME Y14.5-1994,

Toul ICES
X 032 XXX £.005

XX £015 ANGLES # 1 DEG.

FRACTIONS % 1/64 DWG.#98201 | | sHeer 1 oF 1

SCALE NTS

1. PORTABLE HAND DRILL TO BE USED
2. THIS IS ABENCHWORK JOB. EXCEPT FOR PREPARATION OF THE BLOCK,
ALL WORK IS TO BE DONE USING HAND TOOLS

NIMS PROCEDURAL REQUIREMENTS

3. SUBMIT THIS PRINT AND WORKPIECE ALONG WITH THE
PERFORMANCE AFFIDAVIT FOR EVALUATION

Figure 2. The mechanical 'pfin-t for the Benchwork workpiece.

3. Size of the workpiece: Based on the print in Figure 2, what should be the length, width
and thickness of the NIMS workpiece?

What is the length of the workpiece?

What is the width of the workpiece?

What is the thickness of the workpiece?
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4. Saw/cut a block for the project piece: Utilize the horizontal band saw to cut a block for
the NIMS benchwork workpiece, as shown in Figure 3.

The block was properly measured and scribed for sawing:

The student cut the block with the horizontal band saw:

Figure 3. Sawing the block from a piece of stock.

5. Measure the cut workpiece: Utilize the square to measure the workpiece to verify that it
is the same size as referenced from the print, as shown in Figure 4.

What is the length of the workpiece?

What is the width of the workpiece?

Figure 4. Measuring the NIMS block.
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Figure 5. Removing sharp edges and burrs using a file.

The student removed all sharp edges and burrs on the workpiece.

7. Layout the location of the holes on the workpiece: The student will clean one side of
the workpiece, apply the blue die, then measure and scribe the location of the holes on the
workpiece as shown in Figure 7..

Notes: \
1.INSTALL STUD, CUT AND FILE .13 ABOVE SURFACE

2. BLOCK FREE OF SHARP EDGES OR BURRS
3. BROKEN EDGES .015" MAX

MACHINING SKILLS LEVEL |

Job Duty 2.1
BENCHWORK

SECTION A-A

Figure 7. Laying out the hole center points on the workpiece.

The student correctly did the layout of the holes for the workpiece.
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8. Punch a small hole at the center marks: A center punch should be used to punch a
small indentation in the aluminum at the center of the planned hole, so when the drill bit
is used, it will keep the drill in the same location. How to use a center punch is shown in

Figure 8.

Figure 8. Center punch the scribe marks.
The student center punched the marks with accuracy.

9. Drill the three holes on the workpiece: Using a hand drill, the student should choose the
correct drill size for the hole size, then insert the drill into the chuck, then drill the three
holes, changing out the drill bits for the appropriate hole size. This drilling process is
shown in Figure 9.

Figure 9. Drilling the holes in the workpiece.
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The student drilled all of the holes on the workpiece with accuracy.

10. Inserting the bushing into the hole of the workpiece: Put the workpiece into a bench
vice, then tap the bushing into the appropriate hole with a light hammer. This is shown in
Figure 10.

Figure 10. Inserting the bushing into one of the holes on the workpiece.

The student inserted the bushing into the hole on the workpiece.

11. Thread two holes using a hand tap: Use multiple size hand taps to tap the two holes on
the workpiece. The student will have to change taps since the two threaded holes will be
different sizes. This is shown in Figure 11.
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Figure 11. Hand tapping a thread on the NIMS workpiece.

The student successfully tapped the two holes on the workpiece.

12. The Performance Standard: Figure 12 shows the performance assessment that was
created by the NIMS organization. This chart will show you the tolerances allowed in
this project. The student must pass all of the criteria to get a 100% on the HOA. Realize
that the student must also pass the Layout Performance Assessment, then take the online
certification test to receive the NIMS Job Planning Benchwork Layout certification.
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Performance Project — Benchwork
Evaluation Criteria Pass Fail
1. Tap .250 thread .5 min depth Pass = tapped to the minimum depth 0 |
(hole 3) Fail = not tapped to minimum depth
2. Stud within .13 surface Pass = within tolerance 0] ]
(hole 2) +.015 Fail = out of tolerance
3. Press fit bushing check. Pass = pressed correctly — tight, cannot push out 0 0
with finger pressure; flush + .03
Fail = not flush or loose
4. Bench chamfer .06 x 45° on top Pass = within tolerance .06 + .015 45°=+1° D D
four edges Fail = out of tolerance
5. Overall finish and quality Pass = edges were broken .015” max. Burrs ) )
removed. Threads clean
Fail = burrs, excessive edge break > .015,
congested threads
END OF BENCHWORK EVALUATION

It is important to note that the part must be 100% within the tolerances listed on the print. The criteria listed here
are a guide for instructors and supervisors. Not every dimension is included in this guide. Nonetheless, the
completed part must be 100% within the specifications of the print. The print takes precedence over this guide
when the parts are inspected by the MET-TEC committee. The candidate must also complete the performance in
layout to be eligible for the related theory exam for the NIMS Credertial in Job Planning, Benchwork, and Layout.
When both performances have been successfully met, the sponsorshould complete and send to NIMS only the
completed signed Performance Affidavit

Figure 12. Performance Standard for Benchwork Project.

Important: The outcomes of this exercise (listed on page 1) specifies the skills that the Student
must demonstrate to the Instructor. Once the Instructor is satisfied with the demonstration of
Knowledge & Skills by the individual student, they will sign this document (for the student),
then enter a 100% into the Hands-On Assessment grade in Sakai.

| verify that this student has completed all of the requirements of this Hands-On Assessment:

Student Name:

Faculty Signature: Date:
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DOL DISCLAIMER:

This product was funded by a grant awarded by the U.S. Department of Labor’s Employment and Training
Administration. The product was created by the grantee and does not necessarily reflect the official
position of the U.S. Department of Labor. The Department of Labor makes no guarantees, warranties, or
assurances of any kind, express or implied, with respect to such information, including any information on
linked sites and including, but not limited to, accuracy of the information or its completeness, timeliness,

usefulness, adequacy, continued availability, or ownership.

This work is licensed under a Creative Commons Attribution 4.0 International License.
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