Auto Service Math Alignment

Ch. 1

· Use of sets and subsets (ex: system in the automobile made up of a group of related parts)

Ch. 2

· % increase in number of vehicles in the last 25 yrs.

· Reading flowcharts-pg. 26

Ch. 3

· Measurement systems on both English and Metric tools

· Using fractions when measuring 

· Knowing the proper tools to use for various measurement ranges

· 90 degree angle made with center punch

· Rotational Symmetry of various parts and tools in this chapter

Ch. 4

· Shop pressure is between 100 and 150 psi; also is an example of use of rates

Ch. 6

· Converting between different measurement systems (see tables on pgs. 70-71)

· Converting back and forth between fractions and decimals (table on pg. 72)

· Use of the divider as a compass to draft circles and lines

· Understanding of decimal system as it pertains to tools such as calipers and micrometers

· Measuring the micrometer to measure diameter

· Basic angle measurement and recognition; know that ¼ turn = 90 degrees, etc.

· Using the Fahrenheit and Celsius scales

· Addition, subtraction, multiplication, and division of both whole numbers and decimals; understanding what units your answers would be in depending on the problem you are solving

· Be able to represent and interpret data in various forms (diagrams, charts, etc.)

· Be able to diagnose a problem and troubleshoot to fix it

Ch. 8

· Ohm’s law formula; requires students to solve linear equation as well 

Ch. 9

· “Hex” head bolts; hexagonal and understanding of some of its properties

· Various measurements and conversions listed in a general bolt torque chart

· Figure 9-16 “Tap Drill Chart” (pg. 118)

Ch. 10

· Comparing cost of maintenance versus cost of repairs of a poorly maintained vehicle

Ch. 11

· Revolution of the crank shaft (180 degrees)

· Many technical diagrams shown where it is necessary each individual parts and how all of the parts function in the whole; also must understand how a malfunction in one part affects the whole—this would be comparable to sets and subsets as well as parts of various types of graphs and their parts (figure 11-3, for example)

· Idea of “counterweights” on the crankshaft is similar to the balance necessary in equations

· Rotational symmetry present in a gear drive or a chain drive

· Being able to calculate the vertical distance a piston travels in the cylinder (pg. 160, question #14)

Ch. 12

· Pg. 163 Integrating Mathematics at bottom of page—converting engine sizes between liters and cubic inches

· “Hemispherical” shaped combustion chamber

· Idea of a “pancake” shaped combustion chamber being almost “parallel” to the top of the piston

· Understanding how the air-fuel ratio in various types of combustion chambers affects fuel economy 

· How exhaust valves provide enough surface area to handle exhaust flow

· Use of a spinning “triangular” rotor in a rotary engine

· Understanding the “cycle” or “cyclical” nature of engines (intake, compression, power, and exhaust events)

· Figures that represent cutaway or cross-sectional views of 3-D figures (figures 12-18 through 12-20, for example)

Ch. 13

· Valve and seat angles are 30 degrees and 45 degrees

· Interface angle is 1 degree difference between the valve and seat angles 

· Normal valve face angles are 45 degrees and 30 degrees

· Figure 13-18 shows the basic parts of a cam lobe, including “base diameter”

· Figure 13-19 shows the cyclical nature of valve timing; periods when intake and exhaust valves are open during the crankshaft rotation

· Activity at the end of Ch. 13—has students using a protractor to mark points for every 90 degrees in the full rotation

· Concepts taught in Ford/AAA

Ch. 14

· Figure 14-7; basic dimensions of a piston; uses concept of diameter, depth, width, height; measurements in 3-D figures and their significance

· Major and minor diameter in a cam-ground piston and how the piston compensates for different rates of expansion

· Figure 14-14 shows the basic piston ring dimensions, including width as well as back and side clearance

· Understanding what various decimal amounts mean when stamped on parts such as undersized bearings

· Activities #1 and #2 at the end of the chapter; Activity #1 requires using inside and outside micrometers to measure the diameter of a piston and the engine cylinder bore followed by using these numbers to determine piston clearance; Activity #2 requires knowledge of parallel lines, perpendicular lines, and measuring diameter to determine if a piston is cam ground

· Concepts taught in Ford/AAA

Ch. 16

· Figure 16-1; “Two times offset equals stroke”; diagram of bore and stroke measurements

· Cylinder bore is the diameter of the engine cylinder

· Stroke varies from about 3-4 inches (75-100 mm) in an automotive engine

· Bore and stroke specifications given in shop manuals

· Formula for piston displacement given on pg. 224

· Units for engine displacement and how to calculate that value (a measure of volume)

· Formulas for work and power given on pg. 224

· Engine compression ratio which compares the cylinder volume with the piston at TDC to the cylinder volume with the piston at BDC; how to calculate them and what the numbers mean

· Knowing what compression pressure means, what the normal range is for both gasoline and diesel engines, and what an abnormal compression pressure implies for repairing a vehicle

· Measuring torque and knowing normal range for engine torque

· Formula for calculating horsepower and taxable horsepower

· Ratio to calculate engine efficiency

· Figure 16-10; pie chart showing how fuel’s heat energy is used by a piston engine

· Formula for calculating volumetric efficiency

· Ratios for mechanical and thermal efficiency and what those numbers mean

· Knowing what readings would be “in spec” for each of the concepts described in this chapter

· Concepts taught in Ford/AAA

Ch. 29

· Understanding positive and negative number systems by looking at the electrical systems in an automobile

· Looking at the 6 V (Three 2.1-V cells = 6.3 V) and 12 V (Six 2.1-V cells = 12.6 V) batteries

· Understanding various ratings in a battery such as cold crank rating, battery reserve rating, and battery amp-hour rating

· Direct variation between battery temperature and battery power

Ch. 30

· Conducting a battery terminal test (examining the volt drop) 

· Using a hydrometer and using specific gravity to correct for temperature

· Various diagnostic tests related to the battery and how to interpret their results

Ch.32

· Using a voltmeter to make voltage drop tests to detect excessive resistance in starting system components

Ch. 65

· Understanding various markings on a tire, alpha-numeric tire size designation, and what they mean (for example:  aspect or height-to-width ratio and rim diameter)

Ch. 67

· Understand the difference between “independent” and “nonindependent” suspension systems

· “Lateral” acceleration is the amount of side force a vehicle can handle before its tires lose traction and skid in a sharp turn

· Vehicle “attitude” (height ratio between front and rear of body)

Math Used Repeatedly Throughout Text:

· Repeated use of specs and appropriate ranges given multiple times throughout the text

· Error tolerance

· Many tables and charts where measurements and conversions are used

· Text asks students to use their knowledge of a particular system in an automobile and diagnose various mechanical problems; troubleshooting based on their knowledge

· Many figures and diagrams throughout the text require some understanding of tree diagrams and/or flowcharts

· Multiple uses of specs and measurements; doing diagnostic work given that information

· Many problems which require analyzing very technical diagrams or manuals and then performing a repair based on that information; closely aligned with what one might see on a Workkeys test question (MME Exam); examples might include wiring/circuitry diagrams or “exploded views” of various parts of the vehicle

· Every repair chapter contains a table giving  “Condition” followed by “Possible Causes” and finally “Correction” for several “conditions” in that chapter

· Repeated lists of how to make various repairs or perform functions in the text which must be in the prescribed order (NOT commutative)\

· Students must understand many parts of the vehicle that have reflection symmetry and where the symmetry lines are

· Various instances when parts or tools must be rotated a set amount (usually quarter turns) to perform a repair, disassembly or to reassemble

· Preparing a repair ticket/invoice with proper calculations 

Instructor Added the Following:

AUTO SERVICE MATH ALIGNMENT

Ch. 66



Measure tire pressure       PSI



Measure tire tread depth     1/32



Balancing tires – convert decimals to fractions on wheel weight



Measure tire radial and axial run-out in fractions and decimals



Adjust wheel bearings,  torque wrench set bearing preload,




Loosen so many degrees,  retorque, measure end play
Ch. 68



Measure ride height



Study spring rates:    Pounds required to compress spring 1 inch


Study sprung to unsprung weight ratio and the effect it has on 



the suspension system

Ch. 69



Steering ratio



Variable ratio steering



Parallelogram steering linkage

Ch. 70



Measure belt tension



Measure PS fluid – add fluid - compensate for temperature



Measure hoses and belts



Adjust steering gear box with spring ounce gauge



Adjust steering gear with torque wrench



Measure power steering pump pressure 

Ch. 71



Front to rear braking ratio



Hydraulic force multiplication

Ch. 72



Measure brake pedal travel



Measure brake pedal free travel



Measure rotor thickness  - Micrometer



Measure rotor run-out  -  dial indicator



Measure rotor parallelism   -  Micrometer



Measure brake drum diameter   -   Drum micrometer



Measure wheel cylinder piston clearance



Measure tubing length and diameter



Compare measurements to specs. Determine if parts can




be reused.

Ch. 74



Learn the relationship of steering and suspension parts.



Adjust parts for drivability  - ride and maximum tire life.



Measure and adjust geometry to +/- .01 degree



Measure caster    -    degrees    +/-  .01 degree



Measure camber  -    degrees   +/-   .01degeer



Measure toe – in  or toe – out     inches or degrees



Measure toe out on turns



Measure rear camber

Measure rear toe



Measure included angle



Measure thrust angle



Measure steering axis inclination



Learn compensation for road crown



Learn relationship of ride height to alignment angles.



Learn the effects of alignment settings on drivability.



Learn the relationship of positive and negative numbers.



Learn how to use bar graphs 



Use conversion Charts




Fractions  -  Decimals  -  Metric Equivalents

